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PREFACE. 



Nearly twenty years having elapsed since any English 
work has appeared od the subject of Diphtheria, aod 
medical views as to the nature and treatment of the 
disease having undergone considerable development 
during that period, it has appeared to me that a short 
sketch of the affection, from one who has had consider- 
able opportunities of study ing it, might be of interest, 
and possibly of use, to the profession. 

A malady which, under various names, has existed 
for so many thousand years, which has been so widely 
diffused, and which has caused such dire havoc, must 
always be of interest to the Student of medicine. 

The victims of the disease have generally been chil- 
dren of tender years, but vigorous youth has frequently 
fallen under the scourge, and anxious parents have too 
often suffered for their watchful solicitude. In its at- 
tacks it shows no respect for distinctions of sex or social 
Position. Eich and poor, strong and weak, alike fall 
beneath its onslaught, and its ravages are greatei^ in 
scattercd villagcs than araong the crowded denizens of 
our great cities. 

Sanitary science has not yet learncd to bar its prog- 
ress, and, in some instances, arrangements — ^professcdly 
hygienic — have even appeared to favor its entrance. 



VI PREFACE. 

Although epidemics of this diseage have not in- 
fluenccd the progress of civilization like those plagues 
of the Middle Ages, which more especially attacked 
adults, yet the historian may chronicle the fact that the 
illustrious Washington died from the disease in the 
course of a few hours ; that the unfortunate Empress 
Josephine, whose family had previously shown a 
marked susceptibility to the affection, quickly suc- 
cumbed to it ; and that — since these pages were in type 
— our own country Jias been plunged into profound 
grief through this fatal pestilence. 

Long shall we all deplore the loss of the gentle and 
accomplished Princess whose soothing ministrations had 
so often alleviated the suflPerings of others. 



M. M. 



19 Harley Street, 

December, 1878. 
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" Un subietto cosi interessante per la scienza, cosi doloroso per le 

famiglie, che mette tanta paura e tante apprensioni pur troppo guis- 

tificate ai genitori che vedendo scherzarsi all' intomo i loro figli dalle 

blanche e vermiglie guancie, dal biondi e riccioluti capelli, dal 

festevoli modi, dagli innocenti solazzi, pensano che in poche ore 

tanta copia dl afietti, tanta speranza dl avvenire puö essere troncata 

da questo morbo cosi spesso inaspettato, infrenabile dall'arte, e forse 

incompreso dalla scienza." 

Zannetti. 



DIPHTHERIA. 



DEFIKITION AND HISTORY. 

DipWteria i's a specific, commu-nicabk dixase, occuTTing ept- 
demkalh, tnäemically, and soliturily^* and characUrised by 
TiwreOT lesa inflammcuitm of Ike mueoKa menibrane of the pha,' 
ryme, larynx, or aii^nsÄßge«, wnd by (fte Formation on tiie siir- 
/oce nf tiiose parts — eipedally on tke traieoua membrane qf the 



fauees (tnd windpipe — 0/ 1 
membrane, generaUy sli" 
ing an epidemie other ti 
wwmdtd mrfaees of tlic ■ 
frequfntly, become Cover" 
or independenlh/ of a fm 
iiofr^ situaCt'ons. The dineaae i 



Er "r laiicra of lymph w fal»e 
.,.(> r,,r i,.-iii;,id mycosig. Dur- 
'fuaed to theair, and 
' •"■ea£ionnÜy,fmt les» 
I .'■■■.'■. ■;.' liiiiipk,8ubseguentlyto 
qf iMni hriine in the vufre (rrdi- 
generalty of an adynamie nhar- 
aeter, i» r^ten asgociattd with a distKrbwnce tf the renal fundion 
(albuminvTia), and ts frequenlly foUtnoed by leaiong of innerva- 
iion rartly giving riae to peiinanent pnralysin. The Symptoms 
as regards reapiration , vocalizniion, and deglntition vary wUh the 
tite ttf the di«ense, By far ihe larger proportiim of fatal cases 
terminale by gradual tipiiosa, bul a eertain percentage sinkfrom 
astkenia, bwod-prrisoning, and ^ardiac tkrinnbosis. 

Several piigea mighL be writteo uf syuooyms wliich, at 
difieretit liraes, have oeen employed in describiDg diphtlie' 
ritic alfectioDB, bat simple iDflammatory diaease», distinclly 
pellicular affections, aod leaioiiB üf inaervatioii have been su 
coufused together by the earlier writera on medicine, tbat 



B used Mi 



■f-rd 



in pre 



<i the terni "sporndic," 
ti wilh diBeases suppi.Bi'd 
19 npp)icd tu thoae whii'h 
8, independtnlly Ol' »ny 
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DlfniHERIA. 



ttiere U little or no advantnge to be gained bj collecting 
the Dumerous eynoDynis employeil by different authors at 
various timea. The term diphtheritU was origioalty sug- 
gest«d b^ Bretonneau, whn, observing thal the tiisease was 
differenliated from other similar nialndiea by the forinatioTi 
of a liilse skiu or membrant , coined the word diphtherite 
froni the Greek S-.^Oi/ia, a skin or parchment, «Dii üe, from 
inji (tT/ii), hasty, impetuoua, the well-known t«miinatiiin 
uaed ia mediuiae to imply iuflamttiation. TrouBseau eub- 
sequently modified the word to diphtherle, in orfler to get 
rid of the etiohigical doctrine of iiifla nmation which the 
affix indtcated, and ihe tertii dlphtheria was adopted by nur 
Eegiatrar-General. IJanies indieative of inflammati in still 
hold their groiuid, however, araongst German and Italian 
w riters. 

Tiie presence of a niembranitiirm depnsit in the fauces 
seenis to have Ireen regarded as a morbid (.ondition atteuded 
with coosiderable danger to life, from the earliest tiraes. Ät 
a time nearly coeval witli that of Pythagoras, D'hanvautare, 
an ludian phyeician, had iiicluded in hia" System of Medi- 
eine"* a description which is very suggestive of'diphtheria. 
The writ£r meutiotis a disease in which "an iucrease of 
phlegra and blood cansea a swelling in the throat, charac- 
terized by pantlog and pain, destroying the vital orgaus, und 
incurabJe." f He also aaya, " a large swelling in the throat, 
impeding food and driok, aud marked by violent feverish 
Bym|itomB, obstructiog the passage of the breath, arising 
frnra phlegm combiued wich blood, is called 'ulo^ing of the 
throat.' "I It haa been aupposed by some that Hippücrate8§ 
recogoized the disease more than two thüusand year^ ago. 



* Thia sj-Btomiilic wurk on medk'ina i* writlen in SBOskrit by 
D'bHnvanlHrc. und cnmpilpil by liU |iiipil, Sii.srula. A Latin 
ImnElNtion, br F. Ues^'ler, wiis publisb^d Ht Erlangen in 1844, 
und is in tbe SritiBli Mii»i>iim ; it hns the rnlliiwing titls : " 8ii<i- 
rutHS Ayurvfidiis ; id est Medicinie äyeltma h TenerMbili D'imn- 
VMnlure Deinonstnituin II S. Diseipulo Comp"« tum," It i» from 
Ibis trMnilnlinn Lliat tbe quotuliuns In Iho text are tnken. 

+ Ibid. p. a02. 

{ Ibid. p. 205 The follawin^ passage mnj hIho poFtlbly describe 
dipblhciriu : " t^i qiiia viildB luijuns aemper eu^pirul, inlerniptiim 
yiH^-ra, et nridimi siijiitiimquo sonum hübet in rispiratiunis vila, 
pbli'gmiite obiilia. hic morbus pruplur Euepirium vocis occinor eng. 
no^cetidiiü a\." Ibid. 2Ua. 

I " De Dentilione," 



but it i." estremely 'loiibtrul whether his ohservations really 
referrerl to tüpluherin, Oii tiie other liaiH!,"tlie Syriac 
iilcer," describeii by Ärelseus* (probably iu the tiioe ot' 
AiigiiBltis} ia gensrally cousidereri to have niore p<)inta of 
resemhlaiiee to the diphlheria of to-day ihau any otlier dia- 
ease (ifaniiquiiy. Dafci-ibiog ulcers on the tnnsiU, Arelseus 
IcUs Uä tbat some are mild and harmleee, while olhera are 
jwstileritial nnd fatal, The furnier — which ai-e eiimmon — 
are deaii, small, and superficial, and are unaccoinpauied 
either by pain or inftamniation. The latter — which are 
rare — are CKtensive, deep, putrid, and ciivered with white, 
lisid, or blackish coiicretiun. Aretffius then goea on to de- 
pict the way iu whieb, in tiital casea, the djacase progresses, 
stating that " if it eKtemls rapidly to the ehest thriiugb the 
windpipe, the patient diea od the aame day by suffocatiuii." 
About a Century later, Galenf referred to the expeetiiration 
of a membrao'iua tunic l'roni the pharynx, but did not actu- 
aily describe diphtheria. Ccelius Aureliann?,"}; at tho end 
of tlie third eentiiry, describes tbe " barkiug " souad (if the 
voice and ita nepasional coniplete extinelion, the Btridiiluua 
breathing, and lividityof face. Hia refereuce to the deteet- 
ive articulatiüD sometiraes prcHent, and to the passage of 
fluid» iuto the uo^ in swalloning, probably rel'er to the 
paralytic Symptoms oftbe diseasc. It is supposed tbat the 
Askara frequentiy menlioned iu the Talmn<l§ as a tatai 
epideraic was, iu fact, diphthenn. Rashi, the learne«! coni- 
mentator of tbe Talmud aiid OI<i TeMtament, remarka 
with refereiico to the Askara, that '■sometimes it breaksout 
in ibe niouth nf a, man, and he dies from it." He ftir- 
ther obuerwes that " sudden death ensues from suffocatioa." 

* ArtlEeuä i " De Ctiufis et Sigiila Aeutoium Murborutii," Uli. i, 

t " De Lnciä AfferlU," lih. i, <^. i. 

j " Db «i'utia MurUa," III). iii, c 2 ot o. 4. 

l Tlie wurd ■■ Aatiiira " («-UDK "' m3D«) means literHlly " do- 
siire," and ii allied tu tha wurd Huknr {-)20)i " tu aliul up " or " la 
ttuae." Askara Ib Trequtntly ubi^ in tha ArnmHic diiiluct iif thu 
Biihyloninn and JcTiwulpm B«bl)ins. Ita effuct h cumpured tu 
BtmngulHLiun, und ils diingcr uonEi?U in ils beiiig conimiinieHble 
tu olhors. Samu inudern lexici^raiihcrä tnineliito " Askura " t»y 
"Gruiip." Buxlorf, in Ihe Üa~\« fditiun of the Talmud (inS9), 
rendL'rd it b)- " ATiifinii." I um indebtud tu the wull-known Hh- 
bruw »'bolnr, Ibu Kbv. A LSwJi fur must of my infurniiitiiiii un 
tUia tubject. 
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Aeliiis, nf Amida,* in the sixth ceütury, iJeliiiealed Lhe dis- 
ease as presentiug white and anh gruy spots in tlie pharj-nx, 
slowly eiiding in iilceration. Tiiere is no reuiird iif lhe dis- 
eaae i'rom thttt period uiiliMhe sixteenth Century, wheu tts 
uecurrence at Alkmaer, in'Holland, in lö.'JT, wna described 
by Peter Forest ;t iis fentiires were most aot-urately »ketched 
by Von Woerd| a lew yeara laier. 

It i» ni>t iiuiil we arrive at comparatively modern tiinea 
lliiit we find diphlheria forcing itüelf upiin lhe attention of 
phymcians as a distinct diseaee. BaiJlou, a distinguished 
Fteneh physiciun, who floumhed in the ]a»t half uf the six- 
teeoth Century, vaa the fii^t to puMieh an accurale deiicrip- 
tiön. Il is in his writingE that we tiad lhe ßrst definite 
mention of a falee incnihrane.g A few yenrs laier the same 
appearance was noted by several Spanish physicians as <ie- 
curring in the course of an epidemic di^ease. whii'h they 
niiiiutelv |v>rtrayrd under the name nf "garmlillo." The 
best descriplion is thal of Villa Real (1611), who states 
that he has eeen a thoui>and tiniea (nnillies vidi) in patienU 
at the first onset of lhe disease, a white matter in the faiie#s, 
gullet, and throat. He adds, that this matter is nf such 
nature that if you etretch it wilh your handa it appeara 
ela^tic, and has properties like thoee nf wet Imther — tiicta 
wliich he notii-'ed, uot only by ob^erviug the nialter ennghed 
up by lhe living, but alsri by the examinatiou of it in the 
dead'-ll ThedescriptionaotFÖutechal{1611}and Herrera'* 
nßl5) are leg» salisfaclory, as eontaining no aecouut nf 
post- mortem appearaneeB; but ihey are vahmble in so far 

* I-i-lrabibl. Srrmo v1ii, ciip. 4Ü. Buail, 1535. 

föbf. Mb. vi. J)r f^hriLu», rln 

IClirnnik iUirch H.-\m^\\,at Fninki-n Von Wi.erd, bis «nf die 
R.'L'ii-Miin; (1.^ Ci-i.-,.,.. l,-.L-i.r, Ki.jfer'» Csrio V, in um Jahr 
1531, iiii^.-rmiLj' : . Viiifl by Znhn ! " Bwliiiafi xar 

J'.,ilM.|Mi;iM-li.-r, I ■ ■ 'M|.|iiii(!riB" LfipKig, 1878. ) 

f Giilioi.iLi 1;,!.: i |. ■ iiiii^tEphpmHriiliiin " Uvncva, 

II JiihiiiiniK de Yilla Ki'al : ■> De Signis, Caiiei!, EU^enliA, Pro);- 
n<»licu tt Curiilinne Murbi SuffocunlU." Corapluti, IDll, p. 35, 

% " DTppulJ>tioneBM(;difiB|"otp.,opiiaDfict<jrisFonlocli«. Com- 
plilU. IBU. 
•• " De Kwnlid Ci.usl», Nolin, PrwBgir., Cumtiono pI PriecHii- 
li'ine Miirlii Siiffuciinlie Giirrniillo Ui^!>Hna AppullHli," »iiclore 
Uutliire HiTrcrn. Mnlriti, 1615. 



ai ihey confirm ihe faci of ihe jirevaleiice uf garrotillo in 
S[)aiu betweeii the ynurs l.iSI and lull. Stnne years aub- 
geqneiilly to Che latter ilate diphtheria appears tohave pre- 
vailed as a fatal epidemiu in Naple;« and iillier parts nf Italy. 
HganibatuB* teils US tliat in 161T a liighly cüniagioua aöeu- 
tiiiD ut' tlie throac appeared, aUackiag the children of rieh 
and poor alike, and ai'teu sweeping away whiile families. 
In referi-iiig lo thia epideniic, some yeare laier, Severiiiof 
l'or the finit time clearly düseribed diphtherial panilysi.-. 
T lie sanie epideniic is depieted by NiilaJ and Carnevale,§ 
and the latter asaerts that it was identicul with that whicli 
had been prevsiling in gpsin, under tbe populär name iif 
"garrutiilu." The wrilinga of ConesiusH (16^0) rendera it 
nearly certain that the aanie diaease esteiided somewbat 
later to öieily, A meinbrane in the thfoat, which eould be 
readilv t(irii away, is distinetlydeficribed as being oiie nf its 
svniptoms. The worka of AlaymusTf (1632) and of Aetius 
Cletius** (lß;J6) have also lieeii qinited as alfurding cor- 
roboratory evideuueof the prevalenceof diphtherla in Italy 
and Sicily during the seventeeoth Century. Medital litera- 
ture is theo srleut on Ihe subject für nearly a century, but 
af'ter that titne follows a rapid series of observatiuns from 
diflereut parta uf Eurotje. In 1713 Dr. Patrick Blair.tf in 
a If tter Ui Dr. Mead, described a disease as " tbe Croupe," 
which, he saya, " was epideinie and universal " at Conpar 
Angns, and which was uo diiubt diphtheriu. In 1748 Ghisi|| 
obscrved an epidemic uf the disease in Palermo, and no- 
ticed the paralytic pheiiomena; and in the sanie year Dr. 

• " Dt! PteiilünlB Fiiutium AffKt^lu, Nfapili Ssvienle Opuscu- 
him," uiiclcire AndrE-ii »^iimbHl.J. Ni'iimili, la^Q. 
+ '■ Do Pmilinchune Maligni.,'' t-ti-. Neiipoh, MHZ. 
i "Do Epidemica Phli'gcnunn Anginuiu Omssuiile Ni-upuli," 
Pmnciscus fl.'ln. Vcneliis, 1620 

I " De E|iidi!LnicD Strunj^uliiiurii) AfTi'Utu in NeB|iii1itiitn iirbem 
GruBsanti vi j«t ri'gna Neaiiuliii ut tiitiliiB Vagatile," uuulor Ju 
BHpti»la Curnevale. Neapoli, 1620. 

|l JuhHnDiBBiijitisIieCiirtuBii : " Mist^ellitnpurum Medic^inai De- 
cnilus DeniiB." Mt'^tHniif, 162ö. 

li M«ri'i Artjinii Aliiytili r " Consullatio pro ülceris Sjriuci 
niini: Vagmilia CiirBliunB." Psnhiirmi, 163i 
*• " Du MorboSlriingiiliilürio," o].ua Aelii Cletfi Sigiiiiii. Runia, 
1U3H. 
tt ■' Olffiurviili.ma in tho Pmetke of Plijsic," Rtc. London, 1718. 
iX "Leiters Mudlcba del Dotloru Mariinu Güiiti." Crumirnn, 
17-) 9. 
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Fothergill* described an outbreak of scarlet fever, in which 
the tliroat-symptoms often led to a fatal result. Most of 
these cases were undoubtedly examples of a^deinatous In- 
flam mation, but it is possible that sonie were of the nature 
of secondary diphtheria. In 1749 Marteau de Grandvil- 
lierst described an outbreak of the disease in Paris, and the 
eider Chomel,J in detailing the Symptoms, accurately de- 
picted diphtherial paralysis. In 1750 the formation of a 
niembraniform concretiou in the throat is distinctly de- 
scribed hy Dr. John Starr,§ as occurring as an epidemic in 
Cornwall, and in 1757 a similar Observation was made by 
Wilcke|l in Sweden. In the same year Dr. Huxham^ de- 
scribed an epidemic which had been prevalent at Plyraouth, 
in which some of the cases were examples of scarlatina au- 
ginosa, whilst others were undoubtedly cases of secondary 
diphtheria. 

At length the attention of the profession was fully called 
to the peculiar characteristics of diphtheria by Dr. Francis 
Home,** who, in 1765, uuder the name of croup, described 
an acute affection of the larynx and trachea, Coming on in- 
sidiously, attended wiih the formation ofa membranein the 
pharynx aiid air-passages, and often causingdeatli by sufij- 
cation. Home appears to have beien the lirst to notice the 
quick, weak pulse which is often present in llie disoase. 
The treatise of the Scotch physician attracted the attention 
of Dr. Michaelisft of Göuingen, who, in an essay publishcd 
in 1778, confirms and Supplements his observations. Froni 
time to tinie epidemics of scarlatina were described in which 
the throat Symptoms predominated, and some of ihese nave 

* "An Ac'CMHint of tho Si»re Tliroat attended with LTlccis," by 
Dr. John Fothert;ill. London: Fifth edilion, 17G9. 

t *' Dissertation Hisloriqne sur l'espeee de Mal do Gorge Gaii- 
greneux qui a regno parmi les Enfanls l'annee deinicie." Pai is, 
1749 

J *' Dissort. Hist. sur l'aspcct du Mal do Gorge Gangieneux," 
cie. Paris, 1749. 

J '» Phiiosophical Transactions." 1752, vol. xlvi, p. 435. 

II "Dissertation Medicade Angina Infantum in Pairiä Recenti- 
oribus annis Observatä " Wilcke, Up-^ala», 17G1. 

^ " A Dissertation on tho Malignanl ülcerous Soie Throat," 
1757. 

** " An Inquiry into the Nature, Cause«, and Cure of Croup,'' 
by Franeis Home, M.D. Edinburgh, 17(55. 
ff " De Angina Polyposä Mombrancoä." Göttingen, 1778. 
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dreö io New York. Dr. Bard was a careful aod painst 
observer, and bis moDugraph conlributed verj coDeiderahly 
to the accuracy of coiitemporary knowledge wich regard to 
dipblheria. In 1798t another American physiciao.Dr. John 
Archer, publiehed an interesting paper, aiid recommeoded a 
Eew reniedy for the diseaae. In the year 1801, Dr. Chej-ne,! 
a British phyBiciaii, piiblisbed an essay, in which he dia- 
lioctly portrays diphtheria, under the uame of cyuanche 
trachealis or croup. He recogoizcE it aa the eame diseaae 
aa that referred to by Baillou, Ghis-i, Hon-e, and Michaelis, 
and givea a Diinute deecriptioo and platea ot' the l'alse mem- 
brane fouod in the trachea after deatb. In 1802, Dr. Cul- 
]eii,§ the well-kuowu professor of the practice of phj-sic in 
the Uuiverdityof Edinburgh, gave a deacription of cynanche 
trachealig, io which we cannot lail to recoguize the diphtheria 
of modern timea. For niany yeara after its appearauce Dr. 
Cullen'a work was the favorite textbook oq medicioe, with 
all British practitioners and atudeut^, aad its author, there- 
fore, mayclaim the credit of having rescued diphtheria from 
the region of discuasiun and mouographs, and of having 
^iven it a fixed and recognlzed position in medical acience. 
The diseaae, however, waa evidently still a rarity in the 
British Isles, and it probably only occorred in the iaolated 
form. In France the case was ötherwise; the diseaae was 
well known as a frequent visitor, under the name of croup, 
and, having caused the deatb of some of the members of the 
Imperial family in 1807, a prize was offdred by Napoleon I 
for the best easay on the subject. This Jed to the publica- 
tion of the valuable works of Albers, Jurine, and Royer- 
Collard, worka which were worthy predecessors of the clas- 



* " Transilctinna of the American Pliiluaophita! Süoialy, " 
Fhiladolpliia, 1789. 

+ " An InaugorHl Dissertuliun an Cjnunche TraehealiB, com- 
mimlytBllcd Croup or Hivee." Phil.iduiphiH, 17!18, 

X " Sfeay» on tha DispiisGS of Clilldron, with Cusas snd Dxsicc- 
tions," by John Uhuyne, M.D. Edinburah, 1801. 

i •• First Line» of ilie Pmutita uf Physic," by Williiim Culleii 
M.D. Ediiiburgli, 1802, vul, i, p. 310. 
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imnenu.* The latter oued tlieinirigin ' 
tu AD alarmingoiitbreakiif thediüen^ at Tours, iiithe ktter 
partofiheyearl818. Theepidemic wascarerullyinvestigatiid 
hy Bretonneaii, who published an accouut of his researchea 
in 1826. Anaccuvatedescriptiira of "diphtherite" was giveu 
by Dr. Abercrombie, in a work piibliahed in 1828.t The 
disease appears to have prevalled in an epideniic form in 
Edinburgh, in the year 1626, but ollierwiae it was by uo 
meane a common affuctiou in thia conutry. In tkct, after 
the brief notoriety conferred on diphtheria by the norke of 
Dr. Bretontteau, the disease aeenia In have passed from the 
minde of English physicians, and ila very esistence to have 
been almost forgotten. It still occurred from time to time 
in all parts of Europe, bot it did not excite attention to any 
great extent, until the year 1853, when it broke out with 
some viiilenee in Paris. In 1855, au epidemic atBuulogne, 
whioh was especially fatal to ihe resident English, excited 
considerable attention, and duriug the two fullowing year^, 
serioiis outbreaks were reported from different parts of 
France. The tirat case of the greatest epidemic of the dis- 
ease, wliich, as far as is known, has ever occurred in this 
coiintry, was imported from Boulogue to Folkstone in 1856,1 
but it was not tili 1858 that the disease attained very alarm- 
ing proportions in this cuuntry. Spreadiug, as it seemed, 
frum muny independeut centree, it raged as a widespread 
and fatal epidemic during 1859, and continued very seri- 
ously prevaleiit during the three following years.§ Since 

■ " De^ lna.iniirinlit'n4 Sptt:iii1e^ ilii TUfü Mllqueux et rn piirticii- 
Jier du U Di|ihlh(Sriti'." Piiria IBÜH. The BM iin-ntiun of Bre- 
tiiiilit'iiu's mi>miiir. wliii-li wiis rcHd liefora tlie Acndomv, Hp|ii>art>d 
' l. ii, vi, nnd xix, 1821-182^, but 
n-'B j-aare Uler. This mEmoir, hb 
j BuhsHjiiently publithad by tho »me author, wHi 
igelher wilh nthiir selecled eeanya by dilTKrenL Frcnch 
(.hysiciana) by Dr. E. H. Stuipla, for thB Nuw Sydenhiim Society, 
in 1859. The wurk ia entUltd " Memoire uti Diphtherin, from the 
wriLJDgc tif Bretonneau, Gueri'ant, Trousaeail, Buiichut, Empia, 
and Daviot." Mr. Übatto added a very oumplete bibliography tu 
Mf wirk. whJL'b the nuthur hos fnund uf groat Borvicc. 

t " PalhuUigicHl and Prnullcal Ri'SearuheH un tbe Diseaaes of the 
lähimaub," eu:., by Jahn Abercn nable, M.D. Edinburgh, \B-J8. 
t " KeporW ..f ihe Medital üfficer of tlie Privy Cuuticil." No. 
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that tiine diphüieria Iias ncit appeurtd in Eug]uad witli any- 
thiiig like the sanie malignaacy ; ic ätill olaims seveml 
thou^nd viccims auuually, but iu invasioos are, for the 
most part, circumscnbed in area, and both in tliis couulry 
and on ihe Contiueut, oiily expaud irom time lo time into 
limited epidemica* 

Ertdclifle: "TheHei^nt Epidemie of Diphtherin," "Trann. uf Iho 
Epiduin. Sua." Fabraury, 1892. The mHin Ti-Hturea uf Ihis opi- 
deniiü, BS it appenred in London, are j;rHpbic>il1y depi<;Lud bj äir 
Willlum Jennur, in hia two-lotture« on ■' Diphthorin, iH SymptoDii 
nnd Trontment," London, I8SI. Hnd a mure detiiiled deecripLipn 
uf thediiease baa beun given bj* Dr Hnudlani Greenbow, in bis 
clsshical mann{;rHph " Uo Diptitberiu," London, 18S0. 

* ThiB sbort historiuil sketch is only intended lo give a gnneral 
iden ot the omurronce iif Iha di«eaie nt previniij periodj. For un 
pxhaustive treatDinnt of the subjeut, Lbe rsHder ia refurred to the 
following works, ae well bb thoau inentioned in siibaequenC not«ti : 
Deslnndiia; "L'ÄDgine ütiuenneuae et le Croup, conaiderei ious 1e 
rapport de l'elat loi'al qui les conatituent, «unt ils ideniiquen!" 
" Journ. de» Progrfci du« Sc. Mäd.," t. i, p. 162, 1827. Fuchs ; 
" UistoriAcbe Unttrauthuneen über Angina Ma1ii;nH und ihr Ter- 
hältnisB Bu Bcarlach und Croup." Würzburg, 1828. Güddinga : 
" Un Paeudo-membranoua loflimmatiau of the Tbruat." " Anier, 
Journ. <if M.'d. Sd.," vol. ixiv, p. 73, 1839. (Theae Ihres authi.r- 
ities Hre citiM] by Cbatto : loc. cit.) Jaoobi'a nrtiol» onDiphlheria, 
and Kaufhruaa'a contribution to Croup, tho former i^untoined in the 
BBtond vulunie, and Ihe latler in the third volume (aeeond part) of 
Gerhardte iniigniHtent work, " Un Üiaoiisos uf Children," Tübin- 
gen, 1B77--T8, contiiina iho niosL cumpletu bibliogrnphy ainue tbe 
ond of the Inst Century. 
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CHAPTER II. 

ETIOLOÜV. 

TBEexeiting cause JB a specific cuntagium, and tho^cases 
which appear to originate de novo, probably always ariaes 
fröm the virus — often longdormant and forgotteii — of pre- 
vious casea. Tender age is the priacipal jireilüpaeivg cause, 
but the accidendal existence of pharyogeal catarrh, or of 
any disease which lowers the System, probably increaaes in- 
dividual receptivity. Family coDstitutiou also often exer- 
cisea aD nDfavorable influence. 

The natural history of the contagium has not yet been 
elucidated. Some information has been obtained as to the 
atmospheric conditinns and teinp«rature nnder whicb the 
poison exista and flourishes, but cnusiderable nncertainty 
esUts as to the laws which govern its development aiid ef- 
feet its diffusion. The mode or modes alsu in which the 
disease-producing virus enters the System, aud its perin*) of 
incubatiuu, have not yet beeu accuralely det^rmined. These 
various poiuta will onw be coneidered in detail. 

The Nainral Histoi-y of the Contagium. — The eontBgioua 
pritunple has not beeu isolated, allhuugh it is highly prob- 
able tbat it eonsists of miuute particles of matter, which 
are eapable of floatiiig in ihe almospberp, and attaching 
tbemselves In rougb surfacea (*ee Moile of DiHüsion). The 
doctrine has beeu put forth by Oertel, Hueter, NassilotT, 
LeLzerifrh, aud olhers, thut a niinute fungua is the ossential 
cuulagium. The viewa of these authora will be referred to 
iu detail in treating of the patbology, and it is sufficieut to 
State here that the übservationa are not sufficiently conclu- 
give to Warrant us iu consideriug that the essence of the dis- 
ease has yet beeu discovered. Low vegetahle orgauisma 
probably play au imporlant part in the propagation of the 
disease, but the exact relation between the disease und the 
organisms haa not yet been inade out. The experiments of 
Oertel, Letzerich, and others, if uncuiitradicled, would ünly 
show that micrococci are aa invariable cunconiitaut of diph- 



tlieria ; ihat ihey are ihe sole or eveu the oiaiii agent in ita 
cau^utiim caiiuot as yet be cotiBidered provt;(l. Dr. Mao 
lagan* has, linvfever, clearly shown that "llie germ theory" 
esplains all the pheuomeiiu of tlie Rpecific ievere, and iu a 
matter, which is at preaent beyoiid induetü'e proof, anaiogy 
ia of the highest value. For a lurther coosideratioii of ihis 
subject, ihe reader ia rpfcrred tu the section ou PathoUigy. 

In consideriiig the eiiiilogy of the disease, it ia most im- 
ponant to determine whether it can originatB de novo or not. 
Although the disease so ofien arises iu couneetion with bad 
draioage, foul iiabits, and impiirewatersupply; and although 
it is so often impoi-sible to Irace the remotest Channel ui eon- 
tagiou, yel the whole teudency of eanitary »cience is op- 
}H)sed tu the doctrine of the spontaneous urigiu of specific 
diseases.f It miist not be forgotten ihat iu tliose casea 
where the disease appeara to euter the System through the 
use of drinking-water contamiualed with excrementitioua 
matter, the speciKc geriua of the diaeaae, derived from per- 
sona previoualy sufferiiig from it, may have tbund their way 
iiito the water. I have li-equeiitly known the disease oceur 
suddeiiiy iu reunote oountry diatricts, where careful iuquiriea 
have failed to discover tbe siuallest evideuce of intectiun, 
but similar pheuomena are uflen obaerved in cuunectiou 
with acarlatiua and small-pox — diseases whiuii no nnewould 
nnw attribute to a spontaueoua origin.J A very remark- 
ahle instanue of the appareuliy spontaneous origiu of the 
disease was observed last yeiir by Dr. Semou, at a small 
laealth resort, talled "Bad l-'uach " in the Tyrol. The 
place, consisting unly of two houees, ia situated at an 
ilevation of from 3000 to 4000 feet abuve the aea, and is 
celebrated for its fi-esh air and pure water. In oue of thesa 
houses a litlle girl, five years of age, who had left Vieuua 

♦ ■' Tliü üt-rm Tlieury," etc. L-mdon. 18715. 

t Simon: "Sixlli Itoport im PiiLlii' Htiillli," quuLi'd by Dr. 
Aitkcn: "Tlio SriciiL'u iiiid I'nictivo uf .Vlcdicinu." SixLh Edi- 
tion. Viil, i, p. aas. See also Sir ThiiiimB WHtsiin's iirticle aa 
"The Aliulitiun uf Zymolit: DUeuae"— " Ninelei?iitli Ueulury,'' 
Mmv, 18T7. 

t Br. Kelly aU<> stutcs hs the roEult nf his experienco m Ibe 
fiiiiitary olHciir of u Wide Inift or country, ihul diphlheriu oflea 
Hlipearij in lorii'ly uiillyiufr plnee?, fiir iiwuy from nny niuiti roud ; 
Hiid urien 111) liialiir; of voiitiigion cud de l[ai:ed iil Uli. "Setond 
AnnuHl Ki'purt gf ihe Ctimbuied BanilHry Disirii:u of Wett Sua- 



24 DIPHTHEHIA. 

five weeks previoiisly, wan suddeiily attacked willi diphtiie- 
ria, which was siibsequently iiillowed by paralysis. Tlie 
viaitoi's cnnsiäted almost eiitirely of tourtäta, aaceiiding the 
high muuntains in the neighnorhood. Älthough olher 
children had beeil playing with Che little girl up t<> the diiy i 
(in which ähe was attacked, □<> other caee iif tbe kind ocuur- 
red. It iieed scarcely be said that ihe outbreak of the dis- 
ease in thia case may, however, also be explaiiied io accord- 
ance witb the theory of cnntagion. 

Climatic and Atmospkerie Cojiditiotis underwkick the Con- 
luffiiim Lives and FlauHshen. — The diaease esista in attnosC 
every coiintry, but it ie mnat common in temperaleclimales. 
The cüntagiou lives uiider onlinary atmospheric conditions, 
biit it is probable that dainpneaa faviir« ita develupnienC. It 
iiccura in the tropica, but duea nut appear to have been iin- 
ticed iu the Ärctic regions. It aeeina ükely that the gernia 
may remaiii dorniani, externa! to the body, für a ciinsiderable 
periiid, and may oiily devülop under the atimulus of »inie 
particular atmospheric cunditinna,* or when a suiiablu nidiis 
preaenta itaelf. Iu makiug atatiatical iuquiriea, with refer- 
ence to the regi»tration of diaeaae iu gub-diatrict», Dr. 
Thurefieldf fonnd in certain isolated hainlets aud hüuses 
where in reteut yeara he had been called upon tu iuvesti- 
gate caaesof diphtheria, that at intervalaof five, ten, üfteen, 
tvpenty-five, thirty, and even mnre yeara, there had been 
previous outbreaka of fatal ^ore-tbront. An inatance ia re- 
eorded by Dr. William Squire,t in which the virua k- 
maiued latent eleven montha, and then led to the develop- 
ment of the diaease wheu a peraon occupied tbe rooni iu 
wbicb a caae of diphtheria Lad previoualy occurred. I have 
known.the poiaun to reniuin durmant Ibr four, seveJi, and 
fifteen müntha, and iu one iiietance for Lhreeyeard, and theu 
asain tu become active. Frum the above oousidertttiuQS the 
vitality of the diaeaae- gernia would seem to be considerable. 

In Great Britaiu the diaeaae haa geiierally b(?en preva- 
lent in ihoae parts uf the cuuntry where the raiufiLlI ia great, 
In villagea situated in Valleys, or in places nhere there ia 
not su&iuient IHll tu get rid uf the aurface drainage, but it 

• SannÄ: " Trait* de U Diphllieria." Pnrif, I87fi, p. 231. 

t "LHncet," vol. ii. 1878. Nob, vi, vii. viit 

j Ruj-nulda'» " Sysleni ur Medidne," vol. i, p. 379. 
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of proper draina(:e, is not at preaent certain. Accordiiig 
to Dr. Thursfieid,* whose experience as a Baoitary inspector 



« popiilit- 
Lnd, ot which 



The eaine 
ti to proraoie 
cideDce aud 



extends over twclve hiiüdred pquare milea, " 

lioii of Tather luore thau Iwo hiindred thoii 

mthfr niore than oue hiimired thousand 

iiuinber of fatal cases of diphlheria in the rurj 

nearly ihree tinies ihat in ihe urban portion." 

author remarka that whatever conditions b« 
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persistence of the disense, und the explaoatioD of the eom- 

parative imniunity of towiis may be ihe presence of some- 

thing in thetr atmosphere iniiaical lo such growth. 

Uutil recently theexteiisioü of ibediseaee waa coDsidered 
to be independent of seasoii, but the observaiiiina of Wib- 
nierf and Thursfieldl tend to sho»- that it prevails more 
exteiii>ive]y diiring the winter Rioiith« than at other periods 
of ihe year. Many severe epidemica have, however, ateadily 
raged ihrough the whole round of ihe year, iu spite of the 
moBt varied rhangea of weather and leniperatm-e. 

Mode of IHfftmon. — Conwderable differenee of opinion 
ezifts as to Ihe mode in whieh the poiaon is difitined. The 
diseaae niay he iniparled to otbera by a pert^im actually or 
lately sufTering from it, but the exireiue difficnlly nf ettect- 
ing artificial implantation would leod to ?how that direet 
coutagion ia rare. From thia fact, it would aeem probable 
that ihe cnutagiuin, when set free from the affected indi- 
vidual, undergoea further development (aa in the caae of 
(-hiilera and typhoid tever), which increasea ita diseaae-pro- 
diu'ing pmpertiea. It ia asserted ihat the poiaon may be 
conveyed by a persou not actually affected by the diseaae. 
Dr. Thursfield§ haa reported a very remarkable caae, in 

t " fitHii.^tii'ehnr Berieht übPi- die Mün.'heinT Epidemien, 18G<- 
60," qiioU'd tiy Ofrl.-I ; Zlpmfsen'a " Cyfl(i(i»(li»," viil. i, 590 ; iilsn 
"Di'ulwli. Aldi. f. kl, Med.," 1870, vol. viii, p. 24a; " Expcri- 
nfnlpllu Unti'r»iii.'hungBn über ]>i]ihlherilifl," p. 346. See uImj 
HHUL-liruss, lui'. cit. p. ISO. 

J Luc. fii. J Loc. dt. 
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wtiich a w<inian living in an iufected linii^p, but nnt at an^g 
time BUffering herself, watked a mile or two and crossed a<l 
ferry to viait a friend. öhe only remaiiiaä a short time iül 
the liouse, butsufficiently long to leave the gerrns of diph'^ 
theria, which brüke out a day or twii afterwunts. TnisA 
however, 18 pucb an exceptional example, that the posaibility ' 
of the malatly having arisen from nther smircea must be 
borne in niind. In one instauce I have known the liisease 
caught from a patient who hud entirely reoovered from it 
four months previotisly ; but whether it was conveyed by 
tbe perBon or the clothesol'tbe indivitlual, it was impossible 
to delermine. In solitary caaes, the cimlugion does not 
usually aasume a, virulent form, and proper meaaurea are 
almiist invnriably euecesatul in confining tbe diaease to a 
limited area. The distanne at whieh the contagions pHii- 
ciple can operate, aa a rille, appears to be more limited than 
18 the case in typbus or smail-pox. Thus I have known an 
instauce in which seveu diildren were affected in a houne 
which had a residence on eauh aide of it and a third oppo- 
site, at a distanee of only twenty-four feet. Although in alt 
these buildinga there were young children, no other case of 
diphtheria occurred. Other similar illustrattooa of thia faot; 
are on record.* Under certaiu circnrnstances, however, the 
diSnsive powera are increaaed, and, aa appears to be the case 
in epidemica of iufluenza, the poisou may be wafted over 
extenaive tracta of country. 

The germs of diphtheria appear to have an affiaity for 
the walla of roonis, aud, aceording to aome observers, may 
aitach thetnselves to clothea and articles of furniture.f It 
ia probable that, by the introduction of such things, the 
poiaon is often diffused. 

Manner in which the Pukon eilten IheSydem. — The poiaou 
may be receJved into the syutem (o) by direct impianlation ; 
(6) through tbe circumambient air; {e) through the water 
that is drunk or the food that is eaten. Further, it is po»- 
aible that it may occasionally be introduced by inoeulation, 
either witb portions of fa!ae merabrane or with the blood of 
a patient autfering from the diaease. 

(a) The melancholy ileatha of Valleix and Henri Blachet 
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silow ihat the disease may occasionally originatefrom direct 
iniplantatioD. M. B6e* has reported a cass of the same 
charncter, in which a womaa suckled a child aSbcted mth 
diphtheria. In coDsequeuce, her own child, which she was 
nui'sing at the earae time, contracted labial diphtheria, and 
communicated it to the mother, who frequenlly kiaaed her 
infant. An instance of direct implantatiun has neen related 
by Professor Bossi,t in which a greyhound was seized with 
Hymptnma akin to those of diphtheria jiiur daye after siral- 
lowing the escrement of a child who died of that dtseaee ; 
aller death, a membraiious oxudation was found ou the 
an i mal 's fauces.J 

(6) The eontajEinn which exists in the secretinna and ex- 
halationa of the sick, may paas inlu the air and find its way 
directly into the healthy urganism by altsorption through 
the tunge or through the miicous inembraue of the throat ; 
or tbe secretious of the eick may pass into drains, and sewer 
gas, holdiug tbe disease germs in suspenaiuii, may be after- 
wardä inapired. 

(c) The poiBon may be conveyed through food or water 
(or other flnid used for driiiking ptirposea), as in the analo- 
gous case nf typhoid fever. Here it may be jnentioned that 
Bo^si'a caae, referred to above, may be an example of the 
manner in which the poison is absurbed thnnigb the aliment- 
ary canal,notan exainpieof direetiraplantatioD, In many 
of the caaes of diphtheria which I have seen diiriog the last 
few yeare, the drinking-water was found In be contaminated 
with excremenli Linus maiter. 

As regards direet inocidatloii with diphtheritic membrane, 
the experiments made with false membrane, by Tr<iusseau,§ 
Peter, and Duchamp,|| upim them^fclves, and by Dr. G. 

* " Bull dö U 8oc. Med. dt» Hop.," t, iv, p. «78. 

t Sir J. B. Connsek, " Cliiiii;al SludioB," vol. ii, p. 273 ; " Lo 
Sperimentule," 1872, p. 230. 

J Dr. Siindersün bog placed on record a somewhiit »nnloguus ilUis- 
trntiiin ; Throe aowfl which hxd iiccitio to h piece oC wa^le ground 
(in which " the diecharges nr concretinns " ofsome pftlients suffer- 
iiiR froin diphtheria wtre thrown, quickly died with Bymptuma of 
«ufiocnlion, enlurged submuiillHry glnnds, and, in »ne chbc, with 
diphtlierilio mniiibrane in tlio f»iic&*,— " Koports of llio ModicHl 
üffiter to Iha Privy Cuuiieil." London, IStiÖ. 

{ Op. cit. p. 335. 

II " Oit röle des pnroBilos dana tu diphth^riG." " Thöso de 
Farig." 1875. 
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Ha.i'ley,* upon animals, p:ave ouly Dpgniive reaulte. In the 
expei'iiiienta of TrendeleDburgf »nil Oerle],|: on rabbit», a 
diphtberilic raembrtine formed in the tracliea, as the reault 
of direct irriLatiiin of (bat part with diphtberitic matter, 
iibd the animala died ou tbe second or third daj, wiih acute 
kiduey dUease aud gymptonja of geoeral infectioD. Nassil- 
offS snd Eherthll have produced diphtberitic keratitia by 
direct iuoculalion, whije Hueterand TomniaBJt and Oertel, 
in their experiments on tbe muscles, found that »üon after 
inoculatioD, a dipblheritic layer appeared round the edgea 
uf the wcund. hieniorrliagic iuSaiiimatiuu was induced in 
the inusele!!, and tbe uniuialg died ou the secuDd day frotn 
general blood-poisouing. Allhough, in Bome of tbese ex- 
periments, a false niemhrane was prodnced, the septicEemia 
niayhave beeo merelylhe reautt ui'inoculation wilh decum- 
posing animal matter, and it eaiinot be confidered that true 
diphtheria, with its spedfic nianifestationfi, baa yet beeo 
artific'ially pnidticed by inoculation of the Iower auiiuate, 
though certuin local phenoniena of great interest and im- 
portatice have been itidoced. Tbe remarkahle oaae related 
by Dr. Palerson ,** haa an important bearing oii the queatiou 
üu the iunculation wiih (tiphtherilic ttieriibrane : Ä man put 
bis fioger down the throat of a child siifi'ering fnun diph- 
theria. Tbe finger had a woiuid npon it at tbe time, wbich 
sbortly alter becanie ulcerated. All tbe constittitional 
aymptoin^ of diphtheria eubsetjnently appeared, and were 
lülliiwed by geDeral paralysis of the extreniities. 

A l'ew cases are on reconi in which medical practitionera 
are aaid to have been inocufaied vifk blnod, i. e., to have be- 
come infected through the accidental prick of a lancet 
Emeared witb bloud of a patient suf^ering froni diphtheria, 
but aa it is estremely diflicult to inocnlate ancceaafuMy with 
blond in olher diseaaea of much higher contagioiia power, it 
ia very improbable that diphtheria can originate in tbia 
way.'tf Moreover, it niust not be forgotten, that in the cases 

• " PiiltifploKicHl Trsnssclion«," vnl. x, p. 31G. 
Arch, für Klin. ChirurRio," ISGB, x 2. 

ü Virtliow'B " Archiv.," 1870, p. 550. 
■' 1872. 

WlBPPnärbRften," ISBB, p. 34. 
Tinips Hnd GuSPttu," ISÜll. 
tt Dr KIHi>, ExpcTimenlHl Coiilribulinn to Iho Etiology nf 
liilW'ii.iiia Diwns'Pf." " Quarlurly Juurnul uf Mk-roat-i.p. »•.:," 
vul. xviii, p. 160, ot Beq. 



T •■ An-n. lur a.\ia. v^nir 
t L<Hi.cil. i 

I ■■ OorrespnndpnzWBlt," 
11 ■'CenirMlliliilt r. Med, ' 



? exposed to the 



referred to, the meilical men attacked v 
geueral influence of the cnntagioQ, 

Period of Inkubation. — The perioi) «f inciibatiou is exceed- 
iögly Ehort^generally two i>r ihree daj^s ; biit on the other 
haDd, the gerras of the diseaae may remaio about the per- 
son Biibseqiiently attacked for some weeka before the eom- 
plaiut itiakes il« appearance, lu illustralion of the ßrst- 
iiaiTied fact, the follnwing case, which came under my own 
Observation, may be cited: A girl, aged six, who had been 
abseot front home for five weeks, returned one afternoou at 
fovir o'chick. Her young brother, aged foiir, had ehowa 
ayniptoniB of sore-throat the same iiioniing, but no suspicion 
was entertained that the diseaae was diphiheritic. These two 
childreii remained logether lill bedtime, bnt dkl not aleep 
iu the eaine room, The liest morning both of theni had 
marked diphtheria, with an abundance üf falsa mernbrane. 
The tittlegirl had uot been aubjecled toany infectiou before 
reaching her home. On tbe other band, I have known oue 
iDstancB in whiuh the diieaae oeciirred fifteea daya after 
expoeure to contagion ; a young lady, aged eighteeu, in- 
sisted, contrary to the advice ot* her frienüs, in payiuga viait 
to her Cousins living in London, who were convalescent 
froni diphtheria. Sbe epeut about two bours in their ao- 
ciety, and then returned to her hiioie iu the couutry. Fil- 
teen daya after her viait, she was attacked with diphtheria. 

Predtsponentg. — The most obvious prediaposing cause, \a 
oge. Frum an analysia* of nearly 70,000 fatal «ises con- 
tained in the relurnsof tbe Regist rar -General, it appears 
that in every thoii^and fatal cases, tbe age at death is iis 
follows:- 



Fruier 



5 ypHrs, 450 

10 " 2fiO 

15 " ttl) 

m " 51) 

(S " 3.'. 

ra und upwsriis, .... 2,^ 

Floreottne epidemic.f out of 154ß cases. 
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aeasea. It will be aeea from the Regiatrar- 
j, quoted above, tliat the disense i» coiiipara- 
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other Kymo 
Geiieral's fi_^ 

tivüly rare Id childreo \a ibeir first ; 
geuerally aupposed that the infectiuu iDvariably passed over 
tbe receiitly bora. It lias been concluaively shiiwii, how- 
ever,thatauchia uot always thecase. Bretonneau,* Dewees.f 
and Billard,! have recorded caaes in wbiiih diphtberia ai- 
(acked infaute aC tbe breast, aud M. G. SiredeyS has re- 
ceDtly eullected eeveral gitnilar übaervatioui«, tbe disease \a 
oue case tuaniieatiug ilself od tbe tbird day afler birtli. 
Sex dues not inäueuce tbe incideuce of the diaeaae to any 
appreciable exteat; for altbougb, accordiag tu tbe Kegts- 
trar- Genera! 's returna, tbe iiiortality of femalea from diph- 
tberia is ralber bigber than tbat of malea, tbe reverae ap- 
plies to "crimp," a terni undcr wbicb a very lai^e propiir- 
tioii of tbe cases of dipbtheria are returned. Next ia im- 
portauce toage aa a predispoaing cause would aeem to conie 
f'iinily sueeeplibility.W The liability of diphtberia to attai'k 
tbe inemberB of certaiu familiea la well proved. Sir Wil- 
liam JennerT" lays great slresa upon family conslilulioD as 
beine "one of tlie nioat important elementa favoriag ibe 
deveiopment of tbe diaeaae and determiniiig its progresa." 



, tlie Flnr 



^piden 



r 1871-7 



iiilcly thry are biiried in tliü miinkipiil iircliiv 
to Dr. Wilson, of Flurenw, l'or mort kindly topjiiig Hiir-ioLli's 
fleurea from tlie aource rofnrred to, l>r Borgiulti's vii-w^iirf, 
howevDF, givun witb coDsidemble detiiilin the " Att.i dr'U'Aoarli!- 
mU Modieo-Msicti Piorentinii," 1871, '72, '73. Bome oC lim UMvf, 
H« well »1 muub other villtiublo infurmulion, ore contiünpd in tlie 
" Isturi« Cliriica delU Diftrritn osservaia nalla CiUä di Firenio a 
euoi intorni d»[ 1632 ul ISTi." Per Cnrlo Murelli e Leopoldo 
Ne*ti. Pirenze, 1873, 

* " Trail6 de la DiphLhirito," p. 36, 

■|- »DiseitaeB of Ubildran," p. 426. Phibidolphifl. 
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II Icw ila^'f. See " L«ni;Bt,'' 1: 
the Ki'f;i^lrHr-G"iiBrHl oCIrPlm 
\ U,.. l^iL. p. öl. 
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7, vol. i, p. 919, snd " Betupu of 
I for the lost quurtor of 1878." 



He auoles one case io whicli five memliers iif a funiiiy took 
tlie oiaease, two in which tbur, ainl eight iu whidi two wei-e 
aiFecterJ. In llie Florentine epidemic, in four eases diph- 
theria proved i'atal to three membcM, aud in twenty-lwo 
casea to two toembera of tlie aatoe family, Sotae remark- 
able iustaüces of family suf^ceptibility have coine linder my 
nwn nüti(;e. In one case a poor womau had three chüHren 
of her uwn, and took eare of two otbera in do way related 
to her^lf ; her own cliildreD were attacked by the diseaae, 
and one of thein died. The two other chüdren, nnl her 
own, whowere conBtantly in the »iine routn with the little 
patientE, never autTered froni the di^ease. In another caHe 
fourfamilies nccupied ahouae near Woodfurd, in Essex. Iu 
all of theni there were several chilflreu. Two of the fanailies 
were related, the mothers being siaters. All the children 
who were related to each other bad diphtboria aeverely, 
whibt Ihe cbildrea of the other two familiea escaped en- 
tirely. Düring tbo progre^s of the diseaae no attempt at 
isojation was made, the healtby children frequently euter- 
ing tbe rooms of tbe patients. 

Social posilioH hasvery slight, if any, influence on tbe dis- 
tribotiiiQ of the diaease. Iu ita eiidemic form it is true that 
it rarely attacks thoae who live in healtby and well-veii- 
tilated bouaes, hut wherc it is epideraic, it manifest no re- 
spect für Bocial rank or wealthy aurroundings. Underihese 
cireuniataucea, as Dr. Green hu w reraarks, " Station of Ufa 
and the eujoyment of affluenoe or expoaure to the priva- 
tions of poverty seem Co have bot aniall infjuencp either in 
predispoaii lg persona to take or to Buffer aeverely frum the 
diaeaae,"* The stalistics of Dr. Bjrgiottit tend to ahow 
that during an e^if/emioof diphtberiauo iniportance ia to be 
attached to the bygieiüc condition of a locality aa a cauae 
of the malady. In tbe Plorentiue epidemic inany persona 
feil victims who lived in loth-, weli-veutilated, and, in all 
reepects, sahibrions habitationa. It niust not be furgotteu, 
moreover, thiit wben diphtheria becnmes epideniicin a town, 
an elaborate System of draiiiage ia calculated to couvey the 
pdimm by nieana of the sewers, and tbat water-closela afford 
a ready nieana of eontaminating cisterns aud introduuing 
aewuge gaa into residencea. Hence, tbe wealthy are aome- 
tiines aubjected to the causea of infection whicb tbe poorest 
may escape. 



* Op. cit. p, 134. 
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Wlien an epidemic exists, tbe acciilBntal occurrence of 4 
calarrli often seemB to atlract the ?pet;ific virus to ihe thi 
aod childreD euHering f'rotn eularged tnnsils and relax 
tliroata are espefinlly liable to croutract diphtheri». 

C'erlain acute diseases, as well as ihuse of a chronic chi 
acter aceninpauied with great debiüty, predispose to 
diseaee, and wheo it attacits persoiis who have been pr 
ously sufieriog t'nim some other affection, Jt Iscalled 
oiidary diphtheria. Thia suhject is cnnsidcred in ehapter 

Milch still rernains to be explained wilh regard to th 
oliigy of diphtheria. No satii^tactory iheory has yet 
offered as to the reasou why in certain years the di 
ehiiuld spring iip in epidemic tbrni and ret-itit all 
tenipts to arreet it, while at other times it arises, perhaps, 
aonie reniote hanilet, withont aiiy Iraeeable aiileceilent, ai 
af'ter flickering ibr a tiiiie, dies away as suddenly as it 
peared. 

Froleäive Inßuenre of an Altaek of Diphtheria. — As 
the caae of typhoid fever and cholera, ao attack of the 
eaee pnibabiy attixds a protection— th<ingh a very sli 
one — againstrecurrpnce. In eatiniatingtheprotective pi 
exercised by au altaek of diphtheria, it must not he foi^ 
ten that even in di^aiieg, such as small-pos aud acarlatii 
nhere previoDa uttacks alTord great äubsequent ii 

many well-eBtablished casea ou rei:ord in whicb these a^q 
tiouä have occurred more than once in the sarne individi 
The lact that diphtheria recurs, in aorue rare 
does not, therefore, by any loeana diaprove its pro 
äuence in the majority of caaea. That the diseaae d 
sonietimes recur, 1 am well aware, for I have mj-self k 
three ioatances in whicb childreu bave died from the seco 
attack. lu two of tbeae, the first attack (occurring a ye| 
previouely in one caae, and seven moniha in the other) wjl 
Seen by anuther practitioner; buC, fruin Che circumataDoCj 
of ihere haviug been elight paralyaia in each iiiatance, 
have UD doubl as regarda the diagnoaia. In tny own cai^ 
I saw a child aged li>ur with pharyngeal diphtheria in Maijiy 
1874, who died of laryngeal diphtheria uuder niy i 
Juiy, 1875. I have seen the diaease occiir, in a noih 
three linies in the same iudividual.at Intervall uffive mont 
n year, and two yeura. 
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The Symptoms of diphtheria vary in difierent cases from 
those of qiiite a slight aore throat tu thoae of the mnst seri- 
oua and malignant blnod-poisoniDg. Belween theae two 
extremes we meet wilh every gradation of iiitenaity. The 
preaence of " false iiiembraiie" iii the throat is the char- 
acterUtic aympluni, but sometimcs, in slight caaea, the dis- 
ease pasees off without the ibrniation of any membrauoua 
exudatioD, and o(.-cagionally the patieDt dies before it is de- 
veloped, Again, the local affection is, in aume cases, ac- 
companied with cotisiderable iiiflammation, nhilat in olhera 
there ia scarcely a. trace of it. Hence it is convenient, in 
deacribing the aymptoraa, to classify the Varielies of the tlis- 
eaae. The following are the different conatitutinnal forms: 
( ] ) Ihe typieal form ; (2) the mild, or catarrhal form ; (3) 
the infiaminalory form; (4)/Ae malignant form ; (5) the gan- 
grenniis fonti ; (_6) the chronic fomt. An attempt haa been 
inade toeslablish another variety, — the insidioua form; but 
whilat one aulhor* fioda its expieaaiün in the audden de- 
velopment of laryugeal aymplonia, anotherf conaidera that 
the patient eilher diea "t'rom tlie progress of niaraamus," 
"or auddenly frora an effort," or qiiickly auccunibs to one 
of the unfavorable compÜcationa which supervene. It wiil 
be seeii, therefore, that the inaidinus character cannot be ra- 
garded as constiluting a special form of Ihe diapaae. 

The Student must not espect to find the first three forma 
always cleariy defined ; on the contrary, they are apt to run 
iuto one another, or their special fealurea may be more or 
lesa corahined. The differeoeea depeudeiit od site are — (a), 
nasnl diphtheria; aad (6), laryngeal diphtheria or croup. It 
wiiutd be l'oreign to the acope of this würk to eoter int.o the 
Bubject of cutaaeous diphtheria, or to consider ihe local 
inanileslatioiiH of the atfeetiou, when it attacka any of the 

* Jenner, loc. eil, p. 20. \ Spinne, Inc. cit. p. 323. 
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variiius organs wliosie miicoua covering ia susceplible to Chd 
poiaciii. 

The course of (1) typical diphlheria ia soraewhat as f 
lows: Aller a period uf incubatiwu varyitig frona two-1 
five days, duriug wliich ihe patient Bufiera from geneni 
malaiee anii depre^iiru, with occaEional chilljueas, the dis-' 
eaaeauuouncesitaelf byadefiniteeonatitutioualdisturbance. 

The first dage comnieueea with a rapid rUe in ihe tem- 
perature and pulae-rate — ihe former often reachiiig 103° 
and otcasioually 104' F. within a few honrs— an iiicraa 
ieeling of chillinesa, Inas of ap))etite, nausea, and ia Utax 
inatauces vomiting or diarrhcea. If the patieut is an adutt 
he cnmplaina of paiu in the loins, nf headaube, and. oft« ' 
of giddinesp. His attention iä, however, eoon diverted fro 
thetid geiieriil synipioms to big tbcoat, ^¥hil;h in a veryshofl 
tinie begins to teel bot and dry, and to cause pain in Bf 
lowing, whilst tlie neclc feels atiff, awollen, and tender. 
a child tbeae aubjective Symptoms are to a great extent loa 
The practilioner, called to a caae such as is here deseribe«! 
will at once iiroueed to iospect ihe palient's tliroat, and w 
pn)bab]y find the tonsüs, the pillara of the fauces, the uvulaj 
and tbeback of tlie pbaryiix red.awollen, aod turgid. 
the falee meiubranes whicb are {'liaracterii<tii; of the dise 
will very possibly bave not yet raade tlicir appearance. Xj9 
they bave Dot, a few hours will probabjy snllice to develo^ 
them. 

The seond aiage will' tben be present. On carefuU^ 
watching the progresa of the case a viscid, yellowi 
tion will be aeen gradually accuniulating in the depreaaio 
on oiie or both tonaila; a little latcr the auperlieiai laye^ 
of mucous merabraue become inÜltrated at certain pointi 
with a yellow aubstaoce, whieb raiaea them aliove the lev^ 
of the Burrounding normal tiasue. The inflltrated f 
whicb are at firat more or leaa tranalucent, aoon becom^ 
opaque, at the aame time changiiig in color from yellow t(H 
a grayiah white, extending at their periphery, and coaleecinra 
with similar adjacent patuhea. In thia way a considerabld 
Burface of the faiicea and pharyux beconiea coated witÜU 
iaiae membrane, whidi, being conatantly reinfbrced by ad 
dilions to ila under aurface, gradually asaumea a leatberi 
conaiatence and a lardaceou^ appearance. Stripa of thia 
meinbrane loay now be torn o(fi and in some caaea witl|i| 
care the whole of it niay be removed in Ihe form of 



fif ihe parte (in which it is depnsited. The nniicous mera- ' 
brane beiieath will be foiind robbed of iU epitheliiitn, ■ 
vivid red color, and covered with numeroua hiemorrhagic 
pniiHs. Externally, the neck Js raore or less swollen aud 
brawuy, whilat the parotid, Eubmaxil]ary, and lympliatio 
glaiids are frequentiy eularged, hard, and tender. 1 

The teiuperature in inost caaes gradually subddes as th«M 
eKudatiun extendä, but sometiines it remains ata' high point-T 
and may eveu iucreara as the looal process developa. Ac-i 
t'ordiug to Faralli,* however, who made a series o^'carefuljl 
nb^ervHlions od the teniperature in sixiy cases of diphtherii^fl 
in the Florentine epidemic, it usually falls to normal by Cbsfl 
fnurth or fifth day, though in moderately severe cases itJ 
again sliowa a lendency to rise atter that date. ' -r 

The patieot still complains of diOiculty in degltitilioDtj 
and suffere frora a conatant " hawking," caused bj" bis en-' 
deavors to gel rid of the lenacious secretion which is poured ' 
ont from the mucoua niembrane. TJuless the moutH is re- 
peatedly washed out nith a dlslnfectant gargle the breath 
beconiea horribly olTensive, from the decomposition of tbe 
morbid secretiona in the thmat, The primnnj blood-poisoa- 
ing is showu by tbe extreme debiÜty, and by the charactef ^ 
of the pulse, which ia freqneutly weak and conipressible, ,j 
and often either exceptionally rapid or exceptionally slow, ; 
white the first sound of the heart is niuffled, and devoid of 
tone; ihe specific septiciemia ia further showu by ihe alhu- 
minuria, which ia an alniost conatant aymptora in this class 
of cases, and appears at a very eariy period of the disease. . 
The iiriue itself is scanty and high-eolored, containing s 
excess of urea, and nunierous hyaline, granulär, and epi-! 
thelial casts. ', 

It is at this period that the diphtheritic procäss, inatead 
of limitiag itself to the pharynx, may spread in a down- 
ward direction, and attack the laryns and trachea, thus 
expusing the patient to tbe aerioua risk of death from 
asphyxia. Thts extenaion, wheu it occurs, uaually takes 
place within three or tbur days of the Invasion of the dia- 
ease, and ia in moat caaeaaouounced bv unmiaEakable signa. 
The voice becomea hoarse aud mnffled, tbe breathing is 
more or less stridulons, aud there is a constant dry and 

* " Sul ciclo lermico dolla diftyrilo" — " linpnrzialo," Marsu, I 
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tonelesH cough. To tlie?e Symptoms succeed thase of em- 
barrassed reüpirdtiou, viz.. distre^ing dyspiicea, gradualljJ 
increHsing cyanosi«, swellirig of the face, und drowsinesäg^ 
pasajng into fatal ciima. We have, in fact, a cose of laryn^ 
geal diphtheria or irue crou|) — ooe of ihe most fatal di» 
eaaea to which humaiiity ia liable. Tliis important subjectl 
will be fnuod treated in detail in chapler ix. 

The other extensions are less important, biit are of un-J 
favorable significance. The implication of ihe nasal cavityiiB 
generally announces itself by the discharge of a fetid, dark-^ 
culored, watery fluid, which excoriates the margins of th« 
nustrils. This cundltion may remain unii! the patieDflj 
recovera or dies, or it may be follnwed by the formation h 
false membrane on ihe lininf; nienibrane of the Hose, an4 
the discharge of Rbrinous lumps through ihe anterior^ 
nr posterior nares. It is Buinelimea accompanied by re>fl 

Eeated, and, perhap, fatal epistasi?. More rarely there 19 
bekiugupof theiachrymal durt.and consequent overüni« 
of tears. Cases, indeeJ, ocoaBioiially occur in w' " ' 
diphtheritic prooeaa estenda by thia route to the cniiJuBl 
tiva, and a plastic exudation lakes place od that menibntin 
11' ihe iNflaniiuiitiou pasa aioug the Eugtacliian tube, coW 
plaiut will be made of roariog noiäes in the ears, of darti^^^ 
paiu?, aud of deafnees, whieh may be fullowed by perfor» 
tion of the membraiia lympani, and the diacharge oft 
purulent fluid. 

Siippfiaing that the disease haa Dot attacked the laryux^l 
the tliird »tage now seta in, and the diseaae pursues one of* 
two couraea; it may au bald e, and the patieut may slowlyjJ 
recover; or it may quickly end in death. 

If the diaeaae tenuiuatea favorably a niarked improve- I 
inent in all the Symptoms takea place, as a rule, at the end'J 
of the first or at the begiuning of the aecond week. Th«! 
Bwelling anü iujectiou of the roucous membrane Eteadil^"! 
subsirle, the exudatiou ceases to extetid, aud portiona amV 
succeasively looseued notl thrown oll'. All the local dieconi^ q 
ihn rapidly disapi^ara, and the geueral aymptoms improve. 
The temperalure aud pulae-rate fall to normiil and remain 1 
BD, the appetite returns, the urine becomea of natural colop \ 
and quality, tbe i^lciu reaumea its functiona, aod with the ex- 
ception of a certaiu degree of muscular weakneaa the pa- I 
tientfeelaquite well. Heia not, however, asyetquite out of] 
daoger; it ia uot at all an uiifrequent event for a relapi 
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to occur, with a fi-esh formatioa of false ineruhrane, and a 
return of all the nuMt serioiis Symptoms; or the heart'a 
action raay show aigoa of iailure, and he may die of syu- 
cope. Even if he escape ihese conti ogeneiea, he niay at 
a later period exporieace the diseomforts of diphtheritic 
paralygi». 

H the dieease, instead of yielding, take an iint'avorable ■ 
turü, the patient may either sink from iteondary blood- 
puisonitig, with typhoid Symptome, or gradually deepeniiig 
coraa ; roore ütten, however, death occurs frora cardiac em- 
bolism or simple syiicope. 

(2.) In mild or mlarrhal diphlheriii the Symptoms are 
often so stight that the practitioner heaitates to attribute 
them to a. diaease, the very name of which is heard with 
con Stern ation. Indeed it is, aa a riile, oiily wheQ his at- 
tention is aroused by the proximity of other undoubled 
caaea, that he is at all likely to recogiiize the atfectioa 
in ita earlier stages. The symptnma are simply those of aa 
ordinary catarrhal sore thruat. The diphtheria, in fact, 
lias bcen arrested at the first stage of ita development. The 
constitutional disturbance is veryslight; the temperature 
rises a degree or two altove the normal, and tlie pulae is 
quickeoed in proportion. There is slight pain, and a feeliug 
of dryness in the throat, and, as a rule, aorae degree of 
difficulty in swallowing. The submaxillary and tervical 
glands are not unfrequently swolleu atid tunder. Ou iu- 
Epecting the putient's fauces, uo characteristic exiidatinn is 
Seen. The tonxila, aof). palate, aud bauk of ihe pharyDX are 
of a bright-red color, and aomewhat awollea. In many 
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quiukly reeover, and by the third or foorth day may be 
declared convaleacent. They often, however, suHijr from a 
coneiderable degree of prostration duriiig the illness, and 
a Sense of weakness may remain- for sonie daya o 
after the disappearance of the local affeutioa. Tb 
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toras above eketched are anraetimes associated with a triu 
of albumen in ihe urine, but Gccosiouiilly the first evidenM 
üf tbe true nature of the throat afiectioa ia the oocurreuce 
of the cbaracteiistic paralysia. The appearance of one or 
other of the^e Symptoms ofl:«n furnia the only clue which 
the phyiiician has to the nature of the primary^ afTectiou, 
whieh, tu all other reepect«, cloaely resembled a ainiple sore 
tbroat. In aome Jastauces, however, ihe eatarrhal alTectiua 
Berves on!y to iatroduce the raore aerious form of the dis- 
ease. lu such caaea, after the more trivial Symptoms have 
lasted for three or foiir dayti, there ia a audden accession of 
fever, with marked (lonatitiitional <iiatiirbaDce and inurease 
in the local Symptoms. EKiidation forms rapidly In the 
throat, and vrith it the diseaae asaumes all the charactera 
which have already been described under " typical diph- 
theria." 

(3.) The infiommatorij form nf diphtheria is characterizeil 
by the active hypeiiemia which precedea and accompatiiea 
the exiidatiou of lymph. On examining (he throat, the 
appearance is that of acute pharyngitia, the mucoiis mem- 
brane of the uvüla and fauces beiag greatly luflanied. 
Withia twenly-four boiirs, a thick falne membmne iiaually 
Covers tlie inflamed parts, but I have raet with one caae in 
which the exudation did not take place tili four days after 
aevere inflammation commenced. The tonsils are often 
increased in size, and the glands at (he äugle nf tbe jaw 
aregeneralty enlarged and tender, There is severe odyn- 
phugia. The pulse is very frequeiit, and the patieut bas 
a bot dry akin, and ofteu complaiiis of great thirst. It 19 
in this form of diphtheria, aa Sir William Jeuner* haa 
poiuted out, that tbe joints somecimes becume smillea aiid 
inflamed. 

(4.) In maiignanl diphtheria, the attack beging with 
severe rigora, headache, and vomitinj;, and there ia often, 
also, bleeding of the uose. The patieut is at once, aa it 
were, knucked down by the virulenee of the disease. Tbe 
throat aymptoms are not genemlly severe, but the aecre- 
lions rapidly uiidergo decomposition and cause the breath 
to have a mf«t intolerable letor. The teinperature ia not 
bigh, but the pulse ia rapid, small, and irregulär. Reatless 
at lirat, the patient soon hecomiis apathetic and droway ; 
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bis face growa pale, aüd his skin cold and clammy. The 
tongueis brown, dry, aod treiiiulous, and eordea form upon 
tlie teeth. Hiemorrhages raay occur frum the varioua 
miicous surfaces, aud petechiffi often appear lieueath the 
ekin. In ehort, all the Symptoms of the typhoid atate are 
present, aud tlie patient fiaally becomes dtliriuus and diea 
Gomatnse, or suctumbs to an attack of i-yncope. 

(ö,) GanifrenoHs diphtheria is very rare in this country, 
escept as a eecüiidary phenoraenon fbllowing scarlet fever. 
The gaugrcnc frequently ^upervenes wilh great rapidiiy 
after the furmation of the false membrane, so that in twüor 
three daya a large portion of the pharyngeal miicoua mem- 
brane raay be epTmeehited. In some eases ihere ia coiisider- 
able anelfing of the cervical glanda, but thia lesion ia not 
invariably present. As the morbid pnweaa becomea fnlly 
developed it ie, in all iuatancea, aeeompanied by a remark- 
abte proRtratiun of the vital powers. A State of collapse 
coraparable to that whioh occure in choiera indicat«s the 
intensity of the hlood-poisoning; there is great losa of body- 
heat, and the pulse soou becomea slow and infrequent, The 
extremely feeble condition of thecirunlation is shown by 
the pallor, toldnesa, and biuiafa diaculoratioii of the skin, 
especially of the estreniitiea. The espreseion of the face ia 
Btrikingly altered and pinched. The patieot generally diea 
from gyncope, the inteljigence often remaiiiing intact to the 
laat. In aome casea, however, be becomea comatose, aud 
occaeionally Symptoms indicative of profound lesions of the 
thoracic or ahilominal viacera are manifeated. These caaes 
alwaya terminale fainlly. 

(6.) Clirwiie dipkiheria ia a rare diaease. In the years 
1863 and 18Ö4 eteven patienis (aeven men and fonr women) 
came nnder my care, iu whoae caaea there was false mem- 
brane in ihe pharyux. In three of them at the same time 
there was deposit in the larynK. The patients were all able 
to attend as oiit-patients at the hospital, and though iu sev- 
eral easts ihey were weak, yet they showed no very great 
degreeofdebility. In fouriuslancea there wasalbuminurJa; 
in twD of these it was iniertnittent and in two constaut. The 
hingest duraiion ol' any of these cases was three nionths, the 
shortest seven weeka, the average being nine weeka. In all 
the eaaea, when ihe false membrane was mechanically 
renioved, bleeding occurred and a freah formation qnickly 
took place. Various local treatment was adopted, bnt with- 
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out any decided success. The power of maintaining tlrt 
false membrane seemed tn be lostaftera linie, and the lymph'* 
was at last aeparated witbout reproduction, Barlhez* has 
also described a case wbere the falae membraue lastei for 
several weeks and showed a highly persistent prtwer of 
reproduction ; and Isambertf mentious an instance in wbieb 
a BtudcDt becarae alfected with nasal diphtheria and con- 
tinued f«r several montha to expel pieces «f false raembrane 
OD blowing bis nose. More recently M, HybreJ has pub- 
litfhed two cases observed in the Höpital Sainte-EiigSnie, in 
nhich Talge niembrnnes were expelled for eight or teil weeks 
reapectively, after the pertormance of tracheiitomy for laryn- 
geal diphtberia. The patienls were young children; they 
reiiovered rapidly from the Operation and appeared qiiite 
well, except for occasional atlacka oF suHboation, generally 
followed, at an interval, by the expulsion of piet-ea of falae 
uiembrane from the woiind in the throat. In neilber case 
was tbere any albumen in the urine or aiiy estension of'lbe 
diaease to the brouchi. The fiilae membranesexpelled pre- 
Benled all the microscopic charactera of diphtheritii; exuda- 
tion. Botb children complelely recovered. M. Hybre has 
descriheii tbese casea aa esamplea uf chronic, non-febrile 
diphtheria, but be bas also coUected several cases in wbich 
the disease, thuugh nmning a chronic cuurae, was associated 
with more or leas febrile disturbance. 

Some of the syraptoraa of diphtheria deniand a more de- 
tailed diacuaeion than bas been accorded them above. 

The oceurrenee of albuminuria iu caaee uf dijihtheria was 
discovered hy Dr. W. F. Wade,g of Birmingham, in the 
year 1857, and aome montha later, it was independently 
übeerved by Dr. Germain 86e, of Paris,|| In the greater 
number of casea of diphtheria, the nrine ia found to be 
) at aome period of the disease, The albumen 
usually makea its appearnure witbin the first few duys, and 
firat twenty-four huurs of the iuva- 
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,* but it mny be delayed iintil ns late as the tliiid week. 
Its preseDce is rarely cuualaot ia aay caae. It may fluc- 
tuate considembly in quantily froni day Ui day and fmm 
hour to hour, and it triay disappear and reappear more thaD 
oTice befbre recovery sets iu. The severity of tlie case fur- 
Diahea us will) no iudicatiou aa to the probable occurreuce 
of albtiminuria; it has been eearched for iu vaio m some 
Dioat malignant caaes and it hae beeil detected in the couitte 
of very mild attackg. It is never a^äociated with any tan- 
gible amount of hiematuria, but the urinary deposit usually 
cniitaitja hyaline, granulär and epithelial casts nf the renal 
tubules. The urine itselt'ia generally more or lesa highly 
colored and of high specific gravity, and it coutains a con- 
siderabte excess of urea, as is the case in most other diseases 
of a pyrexial character. The albuniinuria of diphtheria is 
almost alweys a transient phenomenon, and it is quite ex- 
ceptiunal für it to persist after recovery. It seldom i'esults 
in auasarca, and only very rarely in urieniia. It is true that, 
according to M. Moizard,f Bergeroa has, in several cases, 
olwerved attacka of eclampaia supervening on diphtheritic 
albiimicuria in children, and the former writer has recorded 
a fatal case of pulmonary oedema occtirring under similar 
circumstauces; bnt the general tciidency of the evidence is 
to show that the albuniinuria of diphtheria is by ao nieans 
a dangeroua Symptom, and receut observatinns have fiilly 
confirmed the dictum of Trousseau,^ thnt it has ouly a 
limited bigniiication Id relation tn prognosia and treatment. 
The exudaiiou of /afee membrane is an almoat invariable 
phenomenon of diphtheria. There are ouly two classes of 
cases in whioh it may be absent, via., thoae in which death 
from blo()d-poisoning occurs betöre the exudatinn haa time 
to form, and those in which llie local prot-esa is not severe 
enough to resnlt in tho ibrmalion of a definite membrane^ 
Thia class has been descrihed by Dr. Michel Peter§ as 
"Diphtherite «ine diphtheria." False membranea may 
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form, in the couree of the disease, upon any pnrt of tl 
mucöiia Burfaces whieh are exposed to the air. As a ruJ _ 
they attach iheniselveB by pref'erence to the more prominent 
parlB. They niay extetnl tVom ihe pharynx tu the epiglot- 
tis and aryepiglottjc f'olds, and from iheiice by ihe ven- 
tricular bands and vocal cords, into the tro(.'hea, aud may 
ouly be arreeted iu the snialler bronchi. They may spreail 
upward» into the naeal paasages, covecing the whule cavity 
and followiDg the windingB of the liirbinated boiies. They 
inay appear at the orili(.'eB of the nares and attack the ex- 
coriated skin around ihem ; they may extend up the lach- 
rynial duct and ehow themselves upon the conjuuctiva, la 
Bume race cases they have been knowu to iiivude the uesoph- 
agua, aod they oceasioually Cover the tongue and the mti- 
cüus membraue of the lipe. In wotnen who are Eucklin^ 
iulauta, the disease ^ometimes appeara on the iiipplc la 
bulli aexeB it may attack the mnueUB membrane uear the 
ürifice of any of the Interna) pasaagea. Exierual wuunds 
of every Eort are liable to be covered by talse raeinbrane. 
In aliort, no part of ihe bod^ whieh ia at once upen to the 
air and uutovered by a thiek epidermia, ia free from the 
liability of loeal infeclion aud [he uouaeqnent tormatioii of 
false membrane. The exndation uiay lake place nithiD a 
few houre of the luvasioii of ibe disease, or may be delayed 
for fonr or five daya. Tbe first sign of it conaiats in ihe In- 
filtration of ihe Muperßeial laj-er» of uiucoua membrBDS 
with a yellowish subalauce, whith raiaea the afieclcd parta 
above the Jevel of the aurrounding aurface. The further 
changes whieh lake place have beeu already dcacribed. 
Wheu the firal mejnbraue has beeu removed artiticially, fibri- 
noua exudalion may agaiu form.orlhe surface may gradually 
heal. Wheu, however, the membrane haa bpcome detached 
of its own aecord, recurrence to tbe aame epot ia rare. 

The eymptoraa vf fever in diphlheria raay either be very 
markbd or almoat abseut. In the severegt aud moat malig- 
naut cases ihe temperalure i^ ölten quite low. There ia 
never any tendeucy to extreme hyperpyresia. Iu tho usual 
run of easea ic would appear ihut the variatious of teni- 
perature Ibllow a fiiirly defiuice course. Trouaseau atates 
that there is a rather acute developmcnl of fever at the 
time of the altack, bul that the feveriah aymptoniB diminish 
ou the secund day, aud ceaae on the fullowing or next day. 
Wunderlich cousidera that the temperalure in dlphlberi» ' 
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of Utile prognostic value * but Faralli, to ivliom I bave 
alieadj- refcrred, has shown tliat there is a. defiiiite pyrcsial 
cycle in caaes of diphtheria, whiuh furniahes data Voth for 
diagnosis and prognosis. The observations which he baa 
Diade prove that fever ia a phenomenon comiuonJy preseut 
in diphtberia. The eievation of temperature U rapid, aud 
even in slight cases it frequently rises as high as 104° in a 
few bours, falling gradually uutil the normal point ia 
reached oll the foiirth or fifth day. In casea of niodcrat« 
severity the temperature again rises lowards tlie fourth 
day, but seldom regaina ihe height of the first eievation. 
Tbe exacerbaliou is due to the appearaoee of fresh diph- 
theritic patchea on parta previuueJy healthy, or, niore 
frequently, to the api>earance of glandulär eulargementa, 
the resull of aecondary iufection, The effects of tliis 
secondary infection are clearly observed in severe caaes 
which pasa inlo the typhoid atate. In these the tempera- 
ture at first foUowa the same courae aa in the milder cases ; 
that ia, it rises rapidly and falls steadily until the third or 
fourth day, At ihat date It rises again, with some irregu- 
larity, but with a certain relation to the extension of ihe 
local disease, and to the putrefactive changea in tbe mem- 
braiiea. In favurable caaes a eecond steady fall aiicceeds 
the aecond eievation, nbile in fatal casea the temperature 
continnea to rise until tbe last. The natural course uf the 
temperature may at auy tinie be modiiied by the superven- 
tion of impeded reapiration, wbich will bave the effect of 
reduciug it. Dr. Paralli's observaliona were not siniply 
coufined to pbaryngo laryngeal diphtheria. In a case in 
which diphtheria aflected a wouud be oblalned tbe same 
reaulta. The temperature rose within a few houra to ovcr 
105", before the false mcmbrane was clearly developed. It 
feil to normal ou tbe third day, wbile tbe Infiltration waa 

Similar results to those obtained by Faralli were arrived 
at independently at about the same lime by M. Labadie- 
Lagrave.f who made careful thermometric obaervatioua in 
firty-five caaes of the diaeaae. From a comparative study 
of theae caaea he deduced the Ibllowiug general rules: (1.) 
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The temperature generally rises to 104° on the first day, 
aud remaiiis at about tlmt point for two or ihree days, with- 
out aoy marked inoruing or eveiiing remissinus. (2.) It 
begiDS to fall on the third or fimrih day of the disease. and 
then invariably coDtiniies to üuctuate between 99. ö° aud 
lül.5°,unie8asiiroecomplicatioii(levelops. (3.)Tracheoton>y 
exertB nn marked iafluence on the temperature. (4.) In 
favorable caaes, after the initial pyrexia has subaided, the 
temperature iiever rises ahove 102°. A sudden ascent to 
103° ur 104° on the fifth or sixth day of the disease points 
to the development of some complication, eilher lobular 
pneumonia, acut« nephritis, or acute endocarditis. M. 
Labadie-Lagrave attaohea nonsiderable iinpnitauce to the 
laat-iiaraed compiication and Its resuits; his viewa on tbia 
subject will be treated in greater detail under Pathology. 

Vutaneous eruplian» are not uncorumnu in sonie epidemica 
of diphtheria, especially amoDg childrea. Their niost 
common aituations are the neck and ehest; occasionally 
they niake their appearance on the face, abdomen, and 
thighe. A raah ts mo3t frequently met with in the severesfc 
cases. The date of its appearaitise is not definite, and its 
dnratiou is very variable, Sometimea it disappeara m a 
few houra, in other cases it persists for several daj's. The 
rash of diphtheria generally more oi' less resemblea the 
rash of acarlet fever, and consists of minute red iwilated 
Bpots, whicb disappear on pressure, It dirters from that of 
Bcarlet iever in the faet that it is uever followed by des- 
quauiation. 
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PARALYSES, 

Setting aside extreme debiüty and a diapositiim to 
cardiac syncope, which may be considered rather as charac- 
teristics of the diae-ase \\ae\f, the only aerioua aequcloe nf 
diphtheria are varbus local paralyses. Äs has already 
been poiiited out, the occurrence of paralyses was noticed 
by Cfleliiia Aurelianua, Severino, Ghisi, and Chomel. W 
might add the names of eeveral other physiciaus who i 
the seventeenth aud eighteeuth centunes iocidentally n 
ferred to the subject. It is suffident, however, to remark | 
that the first important work od diphtheria) paralyses v 
the thesia of M. Maingaiiit,* published in 1864. These, 
paralyses are liable to tollow any case, hnwever fllight. . 
Mansordf has collected from variuua soiirces 1117 cases 
of diphtheria, in which the preseoce or abseuce of subse- 
quent paralyses was noted. They nere foiind in 111 cases, 
or barely 10 per cent, Probably, however, the proportion 
varies cuusiderably in diSereut epidemica, Tbe character 
of the paralyaea is also very varied. They may be partial 
or cumplete, aud they may either limit thernaelves to siugle 
groupa of muaclea, or may iuvolve in succeasioo almoaC the 
whüle voluntary muscular System. Their advent is always 
gradual, and as a, rnle they declare theiiiselvea during the 
secoud or third week aller the complete healing of the local 
lesion. Trousseaii.l however, quotes a case in which they 
becanie manifest three daya betöre the disappearance of the 
false membraue. On the other band, they may be delayed 
unlil as late as the sixth week of convaleacence. In any case 
their advance ie gradual, and they may continue to extend 
for weeka afler their firat appearauce. The lausclea most 
frequeotly affected are thrwse üf the soft palate and pharyus, 



• Piiria, 1864. 

t Msnsord, " Tha-e do Paris," 1874, Sfo. 62. 

j " Gazette Am UöpiiRUs," läOO, Nu». I und 6. 



4ä DIPHTBEBIA 

of the eye, and of tlie extretnities. It is much mure rare 
for the muBcles of ihe laryiix aud trutik tu be impücated, 
while tliose of the bladder aod rectum are edll niore eeldora 
aifected, and tbose of the iace, alniosi always, though not 
invariably, eacape. Coneurreutly wilh the paralysis, there 
U impairmeut of muscular, anil soroetimes of cutaneoiis 
ecDsibility. The musoles generally respond lauguidly to 
both galvaDJem and faradism, while the patient eomplaiDB 
of niimbneBs and prickings in the paraiyzed parts. More 
rarely there is pain or hyperteelhesia. The affected musclea 
occaaiooally undergo a BÜght degree of waaling, aud in 
soiue cases their diniiautiün in bulk ia very con^iderable. 

The firat luusclea to be aifected are nsually those of the 
soft palate and pharyux. Tbe nerve cells uf the gaoglia 
enpplying the pharyux would ap|)ear to bave a special pre- 
dispoailiou to give way, for even in cases of cutaneous diph- 
theria, the palate ia the firat part to be paralyzed.* 

Ou inspection, the velutn pendidum palati aud uvuIa are 
Seen to be relased, and allbough during Inspiration and 
expiratiou the Uvula moves backwards and furwards under 
ihe fbrce of the current of air, the power of voluntarily 
raisJDg it ia, to a great estent, lost. This fealure is gener- 
ally unilateral, and when bilateral, it ahvays aifecta one 
side much leee than the other, giving riee lo a mere paresis of 
the muEcleB ou the aide least aöected. Tbere is also gener- 
ally loss of sensihility iu the veil of the |»alate. 

The voice acquires a characteristic nasal timbre, the 
niodification of certaiii articulate auunds being very charac- 
teristic, owiug lo the impos&ihility of dosiiig the naso- 
pharyngeal passage. Thue rub, /leurf, and egg become rum, 
hent, and eni-t 

The pharyngeal affection often gives riae to dysphagia. 
The paiient firat perceivea the difficnlly of swallowiug iu 
takiiig fiuids, which frequently regurgilate thniugh the 
nose or pass iuto the larynx, aud uccaaionally life can only 
be Bustained by ihe use of the cesophageal feeding-tube. 
The dysphagia, as will preseutly be explained, is partly 
dne to the implication of the depressora of the epiglottia. 

* Morelli |loo. cit p. 1-J2) Ihinka 
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The power of expectüration is oftcD lost, and 
jnulaies aboul the lower pari of ihe pharyn; 
disludged by an eflijri «f vomitiog, 
stant prickiiig sensatiun ia feit, in the throat. 
always more or leas blunied. 

Paralysis of ihe laryns is niuch les 
paleies aJready described. but in rare < 
even without other parta beiug aB'ecied, The paralysis may 
involve the whofe muscujar apparatus of the laryux or niay 
limit itaelf to siegle muscles. In the former case the vocal 
cordg will be seen, oq laryngoscopic examinatioo, to reniain 
motionlesa duriug phoiiatiun, ucciipyiug the post-mortem 
Position, the voice ia almost entirely lost, and any increased 
exertion leads to cousiderable dyspncea, not froni paralysis 
of theabductors, but from loss of power of the abductora and 
couaeqiieut inability " to hold the breath " — an act which is 
especially uecessary für delikate persons wheu niaking an 
efiurt. ÄVben the panilysia onlyiuvolves Single mnscles, it 
is tbe abduclors which generally sufier, but ollen only oiie 
cord is aäected, Two casesof permanent paralysis of the 
recurrent nerve, following diphtheria, have eome under niy 
notice. Tbe rouacular paralysis of ihe epiglottis is oeca- 
sionally associated with Ioeb of gengihility of its niucoiis 
mcmbrane, in which case portions of füod are more likely 
to make ibeir way into the lurynx than when tlie phnryux 
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The miist'les of tlie eye are the next to suffer. Indeed, 
in some cBses they becotne paralyzed at the same lime as 
ihe rauecles of the palate. The patient first notices that it 
is getting more aud more ditfiuuU fbr him to read small 
priut. Ihe etiurt lires him and causes pain in bis eyes; 
Boon bis Vision becomes quite indistinct and be sufters from 
fiasbes of light before tbe eyes. He does not, however, lose 
the power of seeing distant objeete. At a later period there 
may be double-viaion, gidUiiieBS, and btjuinting, from palsy 
of the oculo-motor muacles. The earliersjmptomsaredue, 
accordiog to Donders,* to impairment ol accommodation, 
from palsy of the ciliary rauscies. Tbe chief affeetion of 
the sense of sight, therefure, depeuds an paralysis of parte 
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mpplied by the lenlicular ganglion of the eympathetiq 
.1 ^g j[jg pharynReal paralyai§ appears lo be due to ii 

BiirmeDt of Meckel'g ganglion, aud Ihese facts have led 
r. Hughlings Jackson* tn iuquire, in caees of dipfatheritic 
paralyais, for a corresponding afiectiim of the s^Dse of hear- 
iDg, Buch aa woiild be likely to result from interference with 
the function of the otic ganglioo. He has hitherlo ooly 
niet with one such case — that of a medical man. The affec- 
tion was not sufiicient tu impair hia hearmg for ordinary 
purpüses, hut "ennugli to render niusic uniiitelligible." In 
tact, aa Dr. Jackson says, we should not expect deafoeaa 
as the rciäiilt of diphtheritic paralysis, but ouly sHght ioter- 
ference with the power ofappreoiating high-pitched BouQds, 
It is impossible to teil, aa yet, how frequenl auch i ~ 
tion niay be in casea of diphtheritic paralyaia. As far t 
our knowledge at preseut goes, it is little more than a patho- 
logical curioaity. 

Nest in Order lo the musclea of the eye, those of the e 
tremiliea moat frequenlly show pigns of paralysia. '"' 
lower exlremities are usually the first to be affecied. 
patient firat autfera from oumbness aud tingling in the fee 
Soon, OD atteropting to walk, bis legs begiu to tremble a 
he feels as though he were Walking on air. In very Bcver; 
casee the difficulty gradually increaaes; bis movemeDt^j 
grow more and more clumBy, uutil at leogth be loaes t 

Siwer over bis Icgs, and becomes & helpless cripple. F 
ermann Wcberf has e^pecially calied attention to t 
wallt of power of muscular co-ordination, as shown bj t 
choreic movementa. The niusctes of the affected parta ü 
flabby to the toucb, and they refuse to respond to t 
electric current. Cutaneoiis sensibility ia also much i' 
paired or entirely abolished, especially in the solea of 
Jeet. The same eymptoms may occiir in tbe Upper « 
tfemities. There is, firet, numhness and furniicatioQ in tht 
fingers ; theo increasing clumsiuess of movement, and fi 
complete paralysia. 

The laat muscles to be affected are generally tboae ( 
neck aud trunk. Paralysis of ihe former, in its worat forina 
deprivea the patient of the power of raisin__ 
head, which falls helplessly backwards and forwards. 
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dropa to ooe side. Paralysis of the trunk rendera turning 
or nioviu^ iu bed iiiipossible, and at the same tinie cause» 
conaiderable erabarrassmeut ti> resjiimtion from the implU 
caLion üf the iotercoalals. When the diaphragm is also 
paralyzed, as in rare caaes it h, the difficulty of breathiDg 
is euonnously iacreaaed, and the tiatieut ruoe the greateat 
riek of dyiiig from aaphyxia. If, however, the paraljsis be 
not coniplete, the danger may be warded off, and the patient 
uiay gradually recover. Coacurreotty with the paralyaia 
of the extremities, in the nioat severe casea, ihere ia olleu 
incf-ntinence of uiine and fieces fruni palsy of the aphiucters 
of the bladder and rectum. 

Having eontinued for a period varying from six weeka to 
half a year, theae paralvees, aa a rule, gradually dieappear 
in the order in which they appeared, the duration being, in 
each caae, proportionate to the degree of paralysis. Suit- 
able treatment, no doubt, expeditea recovery ; biit in theae 
caaea, there ia a uatural teudency to the reatoratioii of 
fuoctiou. If 00 unfortuDate complications lead to a fatal 
result, eveiitual recovery of nmacular power may almost 
invariably be couDted upon ; but in most caaea the patient 
continuea for a long time to experience some degree of 
weakness in the aflected parta. Lastly, it ia well to remem- 
ber that the aeverity of the paralytic syniptoma bears no 
Proportion whatever to the aeverity of the anteeedent dia- 
eaae. The loaa of power may occur in a marked degree ailer 
even the most trivial attacke. 
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^^^^^ T» some cases of diphtheria an absolute diagDosia may 
bealmoat a inatter nf iiupii»sibility, at auy rate, in the earlier 
stages of the ilisease. The Hifficulty generally arlses in 
those cases whidi deviate l'rom tbe normal type in the 
dLrection either of unusiml inildne^ ur of unu3ua) severity, 
Very mild cases, ici wbich the faUe membraiie is either 
absent or late in appcaring, inaj eaaily be confounded with 
ordinary calarrbal snre throat. The diagtiostic criteria a 
botb few and indefinite. Ä htstory of infectiun, or I 
epidemic prevalence of diphtheria, may in sorae cases be 
eervice in forming an opiniun, but more often the pra 
titinner has tu trust to iitber data. In the cane of tbe diplitb 
ritic sore thn)at, without falst; membraue, the cungestSo 
Bt otice more limited and more intense tbau in pbarynj 
catarrh ; it often atfecta one lateral half of the soft j 
or one toDsil, while the catarrhal process has ueually a mon 
general distribution. In simple sore throat, the surface ( 
the tonsils mny be covered here and there with patches.t 
deposit, whii:h raight possibly mislead an igiiorant or i 
cantious ob^rver ; hut such depoails will invariably I 
found to be soft, eemiSuid, and basily removed. They a 
in fact, nothing more tbau the modified secretion of t 
congested mucoiis structures. In diphtheria, moreoTC 
there is oflen albuminuria, and a degre<; üf prostration ( 
of priiportioD to the severity of tbe local change». In mi 
cases, in theabsenceof fal^e membrane, thepracticiiiner m 
rest content with a diagnoais fbunded upon unsatisfactorj 
criteria. In other cases, bowever, the sudden developme 
of esudation and the ajipearance of serious symptomi 
general infiction may clear np all doubt; while in et 
rarer iustances, the supsrvention of miisuular paralym 
during convalescenee will aolve the pnjblem in a quite l 
expected nianner. It is hardly neces^ary to add ihat, il 
all cases of suspected diphtheria, it is the büunden duty 
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the practitioner to mnke a most tliornugh eKamluatiun of 
the irtterior of the tliroat, suppleraeiiting it, if ptissible, 
by the use of the laryiigoaeope und rhinoscope, Theae 
iustruments will often bring to light patches of exudation, 
and will thiia give very material helptowarda a satiafactory 
diagnosia. 

The cases in which diphtherin appeara in an exceptionally 
severe (brm may olTei- atill greater difRculties in the way of 
diagooaia than even niiM easea. A patient, for instance, ia 
auddenly Struck down by intenae geiieral blood-poiaooing, 
and rapidly passea into what is nanied the typhoid slate. 
If inspection of the fauces ia iiegleeted in suuh a case, the 
physician may experience the greatest perplexity aa to the 
nature of the diaease. Even the faneea may appear healthy, 
and the eaae be still one of diphtbena ; for the niembrane 
may not as yet have had tinie to form, or raay have furmed 
beyond the ränge ofeight. Theonly aid todiagnosis in such 
a case will be found in ihe character of the prevailing 
epidernic. Mulignant diphtheria very rarely occiira in an 
endeiuiu tbrih. 

Apart from the abovedifficulties, diphtheria may aimulate, 
and be simulated by, scarlet fever, conänent berpes of the 
thniat, acute tongillicis, and acute laryngitis. There can be 
no doubt that, in many caae?, diphtheria has been mistaken 
for scarlet fever. The severe constitutiünal disturbance, the 
sore tbroat, and the rash, which ia a common eymptom in 
some epidemica of diphtheria, are all liabte to mialead the 
obaerver. Bnt the points of difference are fairly weil 
marked. The constitutional symptoma are uaually alighter 
in diphtheria; there h, aa a rule, leaa auoresin, biit niore 
proatratioD. The throat in Bcarlet fever is uuiformly red- 
dened, aud if it be the seat of any membraniform depoaits, 
theae are soft and eaaily detached. The laryns, moreover, 
ia only verj' exceptionally atlacked. There may be aÜMimi- 
Duria in either diaease, bnt hsematiiria, wbich is scarceiy ever 
known to occur in diphtheria, is not uncommon in acarlet 
fever. The distiuctive charactera of the rashes have already 
' been deacribed. 

Acute tousillilis at ita outset may aimulate the inllam- 
matory form of diphtiieria. lu bnth there ia cousiderable 
conatitutionai diMurbance and difficulty of awallowing ; iu 
buth, the throat aöectiun has a more or leas UDÜateral ten- 
dftDCf ) Bad commences with intenae congestion. In tonsil- 
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litis, however, the inflammatioD either subsides, or rapidly 
passes into suppuratioD, and thus reraoves all cause of 
difficulty. 

ConflueDt herpes of the throat is not a common disorder, 
and is not, therefore, often likely to give rise to difficulties 
in practice. Trousseau,* however, has laid down the diag- 
nostic distiiictions between the two diseases with consider- 
able detail. Herpes is usually ushered in with considerable 
constitutional disturbance, biit the temperature rarely rises 
higher than 102° or 102.5° Fahr., and it quickly subsides. 
The pain in the throat is of a peculiar smarting character. 
Herpes has uo tendency to spread beyond the seat of its 
first efflorescence. Thus, if in a doubtful case the morbid 
process is found extending to the tonsils, to the larynx, or 
the nose, herpes may be excluded. Of course the simul- 
taneous appearance of herpes on the lip will be of great help 
in forming a diagnosis. 

The diagnostic distinctions between laryngeal diphtheria 
and catarrhal laryngitis will be found under the head of 
"Croup." 

* üp. eil., vol. ii, p. 439. 
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The diaracteriBtic product. of diphtherltic iDSammation 

— the false membraüe^ — is a tough, dry aubstance, resera- 
bling fibrin, or the buffy-coat of the blood. In color it is 
yellowiah nr grayiah white; it is lirni aud elastic, but it 
breaks across suddeiily wheQ stretched. The additioD of 
acetic acid causea it to swell up and become traosparent ; 
it ja diaaolved by cauatic ajkalies. It is inaoluble in water, 
and yielda to it neither gelatin »or albiinien. It thus 
cloaely reaemblea fibrio in moat of ita (jualitiea. The mern- 
brane may rary from & thio and Iraiiapareot pellicle to a 
ekio of cimaiderable thickoesa, its character diSeriag very 
much according to ita age. lu the earlier atages, tbe dif- 
fereDt patchea of membrane are more or less isolated ; they 
are surrounded by mucoua tneinbraue in a state of ioteiiae 
hyperteraia; they projeet only very alightly above the mu- 
coua Burface, and they caunot be removed withüut cousider- 
able force. Later ou, the patches are found to have coa- 
leaced; they have become firmer aod thicker, and evidently 
projeet higher above the aurrounding surface. lu the next 
Etage these edges becume loosened, and ahow a tendeucy to 
cur! up, giving the esudatioü a mure or lesa cupped appear- 
aoce. Pua graduatly accuniulates beneath it, until it de- 
tacbes itscif, leaving the aubjaceut mucoua memhraue iu a 
Btale of catarrb. 

According to the moat recent reaearchea, the exudatioii 
tu pharyngfal diphtkeria ia aeen, under the microacope, tu 
eonsidl esclutiively of cella. The naked-eye reaemblauce to 
coBgulated librin Js due to a peculiar degeoeration of the 
epithelial cella, aiid lo an equally peculiar fuaion of them, 
one with another. The ceils inaDifeatly coutain more solid 
matter than Dorraally, but the preciae character of the infil- 
tracioQ ia as yet uucertain. On examining a section of 

mbrnne under the microacope, it ia seen to conaist of thii 
changed cella, fuaed together in various directiooa, and 
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leaving a System of branching fissures, whicli permeate the 
whole niembrane. The nioat superficial ceüs are Iwice as 
large as lymph-corpusclea. They gradiially decrease in 
sIbb aa we proceed deeper, nDtil those which are in imme- 
(iiate contact with the tniicona Eiirface are almtist indislin- 
guisbable froin normal cells. Here and there, scattered 
throughout ihe membrane, areoften seen niiiiute estravasa- 
tions of blond, which, originally formed on the nmcous sur- 
face, have become separated Vrom it and encap<uled by 
snccessive layere of degeuerated cells. To Bum up in the 
words of Rindfleisch,* " the falae merabrane Is inideniably 
produced by the Separation of young elementa front the 
irritated nincaus surface, and by their gradual stifTening, 
Bcleroais, glassy swelliug, or whatever terra we may choose 
to apply to their degeneration." In coiirse of lime the 
niiscnievons process conies to a Blandftill. The cells secreted 
by the mucoua membrane no langer undergo the abnormal 
degeneration; pus-cells appear in mcreasing quaiitities be- 
tween the mucous eurface and the false membrane, and 
soon lead to the final Separation of the latter. The exuda- 
lion also disappears to some estent by nndergoing a process 
of soiläDing, the cells becotning granulär ana fatty, and the 
network undergoiuggelatiuous degeneration. Thia, though 
not an unconimou termiuation in favorable c. 
diphtheria, ia much rarer wben the false 
formed in the pharynx. 

In describiug the Symptoms of diphtheria, it haa been 
pointed out tbat in the earüest stages of the disease the 
mucous membrane ia in&amed and swolleu, but is soon 
coated with falae membrane and becomes hidden from view. 
If tbe disease progresaes favorably and the case is not very 
aevere, on. Separation of tbc lymph, tbe mucous membrane 
ia aeen to be smooth and often aoinewhat paler than in tt 
State of health ; but if the atfection haa been at all vinlent, 
mnre or less nlceration of the mucous membrane will be 
present. Occaaionally tbe morbid process does not atop at 
ulceration, but gangrene resulta and there ia considerable 
loss of tissue. In raany fatal caaea the gangreuous prooesB 

'n active Operation, and ita peculiar odor bec 
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entertained by the ancieat physicians, that tlie disease was 
of a gangrenous nalure, was, it need scarcely be observed, 
derived froni the appearance of the false membranes them- 
uelvea, which, whether whitfi or subsequeiitly diseolored, 
have very miichthe aspect ofan escharor slough. This is, 
of course, only a delusive appearaoce, and oirr inodern 
knowledge of the gangrenous procesa in diphtheria is based 
OD the post-mortem examinatiuu of the tigsues beneath tbe 
&lse membrane. In theseverer forms of the diijease there 
is, in addition to the changes abave deacrihed, an exudation 
of ßbrin into the aubepilbelial connective tisaue. The ex- 
udatmn and iuliltratiüii eometimes couipre^ the nutrient 
vessels of the part, and thus arrest its blood supply. Ne- 
crosis nf the invotved tisaues resnlts, andieada to the forma- 
tioa of a slough, which ia, in course of tirae, separated from 
the healthy parts. On tbe slough becoraiiig&nally detached, 
there is left an iilcer of variable depth and extent. In 
aeveral cases I have koown the patient recover witb the 
losB of (he Uvula, and with a portion of one or both touaiU 
destroyed. It is raore uommon, hon-ever, in casea of recov- 
ery after gangrene, to find large and puckered cicatrices, 
reserabling those wliieh are seen as the result of syphilitio 
ulceration. 

La additiou to the infiammatory prodiiots of diphtheria, 
there are certain parasitic phenomena. Tbe idea that diph- 
theria is of parasitic origin was first put forward by Profes- 
sur Laycock* and stibaequently revived by Jodiu."!" More 
recently Oertel J has raaintaiued the parasitic theory with 
great vigor, aiid has beeu followed by many German ob- 
servers. Oertel contends that certain definite forma of veg- 
etablelife, especially thespherical bacteria, calledrtiicronteci, 
and the fmallest forma of baeterium termo, are iuvaria- 
bly associated with the diphtheritic process. The grayiah- 
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* " Meiiieal Times and GüEPtte," Mny 29lh, 1858. 
+ ''Da U miture et du triiiietnpnt du cruup," etc., 
ilid," l. i, pp. 22 nnd 134, Titri», 1859. 

t Ziem^Ecn's " CycloptEÜla of Medicine," vol. i, p. 589. 
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brane exists. The quantUy of tSietn present iu auy case,*^ 
moreover, bears, it is afRrnied, a direcl relation t» 
JDtensity of the morbid proces sea ; they niultiply as the 
dieease advaoces, aud dimiiiUb wilh ita retreat. Oertel 
statea that the special form of micrococcus is never present 
in simple inBammatiim of the faucea or in mercurial 
Htomatitia ; but that, if the diphtheritic process eupervenea 
on these diaorders, it at once luakes its appearaoce, aud 
quickly dieplaces the more common forma of bacteria pre- 
Tiously present. According to Oertel aiid some other ex- 
perimentalista («ee Eliologyl, after the iooculation of the 
different tiaaues of animals with diphtheritic exudatioD, it 
has beeQ fuuDd that the micrococei fdrce tbeir way amoiigst 
tbe cellular elementa, crowd into tbe blood and lyraph vea- 
eela, wbich they render impermeable, infiltrate the muscles, 
aad lead to iheir degeuerotioii, and even rcach the kiilney, 
'where they excite the inflummation which ig so common a 
complicatiou of diphtheria. Eberth* has gone so far as to 
declare that withonl microeocci there can be no diphtheria; 
while, in Italy, Giaechit thinks that a parasite is as neces- 
aary hi the pathogenesis of the aflectlon, aa the oidivm viti» 
is iu the produclion of diaease of the grape. LeIzerichJ 
has foimd another fungus — the tygodexmvn fiigcw — which 
be believea is the e^eutial cause ut' the diseaae. The con- 
clusions of Oertel and Letzerich bave, however, been di- 
rectly coDtroverted by Senator,§ who bas found the leptoCkrix 
buecalU in diphtheria, aud wbo conaidere the niinule round 
bodiea deacribed by Oertel (as the epberical bacteria) to 
be the aporea of the leptothrix. According to Senator 
the aame fungi are fouud In diphtheria as in ulcerative, 
aphthous, and mercurial Stomatitis. And M. Duchamp|| 
States that the growlhs he luund iu numerous cases of 
diphtheria were declared by M, Chauveau to present no 
difference fmm those observed iu Variola, vaccinia, etc. 
Iu Fcbruary, 1874, I examiued seven cases for epiphytea, 
and sueceedcd iu fludiug what is coramouly described as 
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" the leptothrix buccalis" in tive iustances. In every case, 
however, the fuDgUB was in the superficial Jayer of tbe 
Ivmph. The importaDce of the preaence of fimgi iu diph- 
theritic deposita is eontroverted by Dr. Beale,* whose aii- 
tbority, aa a mieroeeopist, must carry great weicht iu thia 
couulry. This observer mainlaiiia tbat " vegetable geraia 
are present in every part of the body of man and the 
higber animals, probably from the earliest age, and in all 
stages of bealth. . ■ . Millions of vegetable germs are 
always present on the dorsum of tbe tongue and in the 
alitneutary canal." Dr. Beale further statesf that " active 
bacteria iutroduced amongst tbe living matter of bealthy 
tissues will die, ntthough ibe niost minute gerrus present 
which escape dealh may remain imbedded in tbe tissue in a 
perfectly quiescent atate." He thinks also "that there are 
very few naorbid condilious tbat are unqueationably aulely 
due to the growtb and multiplication of vegetable fungi/'J 

The cbaugea which may take place iu other tiaaues iu the 
couree of an attack uf diphlberia are very varioua. 

The partilid and guhmaxülary glands, which Dr. Samuel 
Bard§ lirst poiuted out aa beiug frequeutly awollen, have 
been recently ahown by Doctora Balzer aud Tainmon [| to 
be thesubject of distinct pathologtcal changea. The cella 
of the aciui are generally either swollen and filled with a 
homogeneoua mucuid material, or repjaced by quantitiea of 
emall round cella. Here aud there are also frequently 
niiuute collectioua of pua, The lymphatic glande of the 
neck are almoat iuvariably fimud to be more or lesa eu- 
larged. On sectiou ihey are redder than natural, and 
there ia an evident increaae in iheir cellular elemeuta. 
The tisaiiea around theni, which during life were brawny 
and tender, are fiiuud at tbe autopay to be infiltrated with 
aerum and with scattered pua-cella. Otlen they preaeut 
niiuute cstravaaattooa, while, in rare casee, cunaiderable 
masaea of blood have been fouud eSused in the cellular 
tisaue aurrounding the glanda. 

The hmgg may be the ?eat of very varied changea. The 
bronchial tubes are always inflamed — tbe inflammation gen- 
erally being catarrhal, but aometimea puruleut; iu uiauy 
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cases, hnwever, it is plastic, and then k most Crtmraonly 
occurs Oll the fourth or fif'tli dayof ihe diseaae. Oa Jayiüg 
open Üia bronchi, tlie false membrane is fuuud Bttached to 
Iheir walls, or lying lüoae in their Channels. The mem- 
brane ia never equally extended throughout the whole 
System of tubes, but seems to have a prefereoce tbr those 
brauches which run in a vertical direclion. The fact of 
one of the lungs being bnund down by pleuritic adbesion 
Wüuld seem especially to attract the morbid process \a that 
direction. Exudation is not nnt'requeatly Ibuud to extend 
to the minutest broDchial rnmilications, in which case the 
alveoli are usually more or less impHcated, and contain 
fibriiioUB threads, pus-cells, and, in some cases, blood-oor- 
piiscles. As a rule, the luDga are more or less engoi^ed 
and (ederaatous, especially at their basea ; and frequeutly 
there are extensive patchea of poeumonia of a low type, 
with emphyseiiia, or more often mere iiisutflation of tbe 
air-eells* in the immediate viciuily. lu othor caaee scat- 
tered lohules are fuuod collapsed aod void of air from 
occiuaion of the smailer broücbi, or one of the lobea is the 
seat of more or te^ extensive pulmouary apoplesy. Ao- 
cordiog to Peter,t 59.50 per cent. of the casea of brüQcho- 
pneumonia occur between the second and sixth day. 

The Aeart hasoftenan appearanceof perfect health, but in 
caseswheredeathhaaoccurred fromgerieral blood-poisoniug, 
its mugcular tissue is soft and friable, and coutaius ecattered 
extravasations of blood. Utider the microacope the muscular 
fibres show Bigns of fatty degeneration, and tbe blood Is 
fluid and tarry. In other cases the opposite coodition is 
Bometimes fbund, coagula ofconsiderable size being met with 
in the cavities uf the beart and in the large vesaeis. Of lale 
years, iudeed, the eardiac eomplicaliam of diphtheria have 
oeen the suhject ofconsiderable diacussioD amungtheFreoch 
Bchool. Dr. ilichardsDu | was the first to call attention to 
the existence of coagula in tbe heart in fatal cases in diph- 
theria, but he attributed their formation to an excess uf 
flbriQ in the blood. Tbe sanie explanatioii of tiie pheoora- 
enon was put forward two years luter by M. Beau,§ but in 

• Jenncr, lue. cit. p. 38. + " Qsüctte bcMiim.," IHM. 

t Rkhnrdson, "Med. Times and Onzelle," Miirch 8lh, 185S. 
"Btit. Med. Jüiirniil," Fdinmry Hith and April 7th, I8ü0. 
l Beau, >' GHzetW deB Höpituux/' April lOih, 1868. 



1864 Dr. Mcigs* traced an aoalogy between tfie intracarftial 
CüagulalioD aad the übriuous deposit ia the throat, aad aa- 
sumed the previüus existence or concurrence of an acute 
endücarditis, a siippiisUiuD, honever, which he wa« unable ta 
prove by direet obaervation. In 1872 Dr. Beverley Eobinsonf 
put forward, aa the result of a carefui compariaon of many 
accuratdy recurded cases, the view that cardiac thrombosis 
19 of very freqiient occiirreuce in cases of diphtheria, and 
is a very lertile cause of their fatal termination. He also de- 
ecribed in detail the physical signs by whieh its occurreace 
might be diagnoaed dunng iife. Dr. Robinson's views have 
beeu eorobated with considerable energy by M. Callaudreau- 
Dufresse,! wlio admita that cnagula are fnuad p03t-mortem 
in at )east half the fatal cases of diphtheria, but deuiea that 
they are the immediate cause of death. Out of forty autopsies 
he did not sucoeed in fiuding a single case in which the iacal 
isBue conid be traeed aolely to cardiac thrombosis. The umst 
important researcheson theaubject, however.are those ofM, 
ljBbadie-Lagrave,§whose views are ainostdistinct ad vanceoa 
thoae of former auibors. His eonclusions, wbich are dedueed 
from a comparison of 100 carel'ully-recorded caaes, are briefly 
asfollows: In uearly half of the fatal cases of diphtheria the 
heart showa aigns of having been the aeat of an acute endo- 
carditis, resuking in Vegetationsaud übrinousdepositaou the 
valves. The part moat usually affected is the Upper aurface 
of the mitral valve, which is reddened, and presents at a 
diataoceof some millinieters from its free border a featoon of 
minute granulations of a brigbt-red color, the valve itself 
appeario^ s wollen and opaqiie. On microscopic esaminatiou 
the morbid process can be traced into the layer of flattened 
cells whieh correspond to the upper suriace of the valve, the 
interstices between tbem being Ulled by epherical embryonic 
celU arranged in parallel lines, The liuing membrane of the 
auriclee is occasionally the seat of a aimilar change. The 
proc^ does not end here, but leads in its turn to a general 
dJEipersion of emboli throughout the circulation. Tbus tbe 
lungs are frequently found to preaeut scattered h£emorrhagic 
infarctions, due to arteriai and capiilary euiboliani, aa well as 
.minute veuoua thrnmboaea between the lobulea. Htenior- 



l- Beverley Babinson, 
t OitUndreiLu-Dufre» 
l L..baait-L,igp«ve, 1 
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ioflumed, and thekidueys aretheseat of parenchytna- 
toUB chaDgea. These leaiona are almoatalwayaaeBociated with 
an exceES of white cells in the blood, and in the aeverer cases 
the leucocytoais is very marked. Aecoi'ding to M. Lagrave 
tbeendocardittsof diphtheria is the antecedentof tbe cardiuc 
thmmboaiB deacribed by otber autbora, but nhile tbe latter 
■nanifealB itaelf diirin^; lile by unmistakable aigns, the former 
JB oflen estremely difficult to discover. In the inore rapid 
casea ofcardiac tbroDibosia, tbe Symptoms declare tbemselvee 
iD the moat unespected and alarmiug way. The little patient 
euddeoly Bits up in bed, flinga bimaelf about, and tbrons the 
clothea off; bis face is pale, and bis featnres drawo, while bis 
eye» are expressive of the grealest agony. The cardiac con- 
iractinns at the firat onset are lond and tumultuoiis, but 
they gradually become miiffltd, irregulär, and i u terra itteut, 
and the beart aeems every moioeut about to stop beating. 
Tbe piilBe ia tbready and irregulär, and ibe jugulars are 
gorged and prominent. There is extreme dyspncea, which 
Bteadily increases, tili the patient euccuinba after froin two to 
eix hours from the first attack, Wheu ibe cuagula form 
slowly, the Symptoms are of a similar character, but much 
less marked. It is only fair to State that M, Lagrave'a con- 
clusious have not met witb general acreptance, and it has 
been stated on ibe authority of M. Parrot * that thegranula- 
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hicmorrhugic exiidatiooB nre occasionaliy met with, boLh in 
that gitiiaCiuii and beneath the liuing membrane of the intes- 
tiiies and bladder. The kidneye present mai'ked clianges in 
about half the fatal caaes of diphtberia. They aregenerally 
ewnlien aod eogorged, and often coDtaio scattered unllectioDs 
of blood. In other cases the changes are only viaible uader 
the niicroBCupe. Here the epithelial cells lining the tubulea 
are fuuDd swollen and granulär, and they have ofleo imder- 
gone extensive prolileration, the crowded masses of young 
cells filling the tiibea, and forniing epithelial casls. Orca- 
eioimlly the Malpighian tiifla and the tubules contain blood, 
and the laiter are sometimea occupied by hyaline eoapula. 
The changes in the brain depeud on the niode of death, 
and, if the patient suceumbs to asphyxia, there ia veuous 
engiirgement of the membrane-s and cerebral subslance, aud 
niiuute extravasations of blood. Pus and lymph have also 
been found oo the arachnoid membrane, when the septicie- 
itiia has been very marked. In tnany cases where death haa 
taken place whilst the patieut was sufferiug from estensive 
diphtheritic paralysis, the tiseuea liave presented ui> marked 
nlteratioDs ; * and Morellif gocB so far aa to say that " the 
anatomicD-hiatological changes found in auch casea are inade- 
quate to explain the variüus forma of diphtheritic paralysis 
and paresia." In fact, the almust invariable restoration of 
the functions would seeia to argue conclu^ively against the 
muscles of motor nervea being the seat of any serious de- 
generative change. In exoeptinnai caaes, however, aerioiia 
and extensive lesirms have been discovered. They were first 
observed by Charcot and Vulpian | in a oase of paralysis of 
the velum palati. The motor nerves of the part conaisted 
of tubulea emplied of their mediillary aubstance, their neu- 
rilemma contaiuing numemus granulär cells, elliptical in 
form, and in some iostances, nucleated. In one case Buhl§ 
found the substance of the brain occupied by acattered estra- 
vaaations of blood, the nervea thickencd at their roota, and 
their aheatbs crowded with lymphoid cells and nuclei. In 
acaaeof Oertel's 1| the musiL'lea had undergone extensive fatty 

• Seiä two paeefl, reporlcd by Dr. HerniHnn Wtbor, " Viriihow'ä 
Archiv.," vnl. iiiii, p. 115. 

+ " Lo Spei-im..ntnle," Dccembre, 1872. 

i ■■' tVtmpt. Kond. de l.i Sw de Üii'l ," 1B82. 

!Zieiii!»en's '■ Cycl-'pnediu," vul. i, p. 658. 
Ibid. p. 057. 
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degeneration, wliile ihe siibstarice of the brain, Bpiual cord, 
aud spinal nerves was tbe seat of numerous extravasations of 
varioUH dateg. There were also other markeU clianges iü the 
spinal cord, Dr. Hiighlings Jackson* has pointed out ihat 
muscies Bupplied in part thn)ugh ganglia of the synipathetic 
System are especially prone to paralysia. Thig is true of 
diphtherial amaurosis, and of the paralysis of the palate, 
and it would seem lhat the nerve cells which give way are 
raost largely repreaented in the higher ganglia of the aym- 
pathetic.gy Stern. 

The most cursory study of the general pathology of diph- 
tberia sulfices to asaure ua that it is an acute general dia- 
ease, with certain local manifestations. The primary aeptl- 
easmia is due to the specific poison, but absorption from the 
deconiposiug lymph is, no doubt, a cause of aecondary infee- 
tion. In all cases, the attack isassociated with some degree 
of coustitutioual disturbance, whiJe in the severest furiui 
there is extreme disorganizatiüQ of the blood and C0Dse<- 
quent implication of nearly every tissue in the body. The 
general Infection is shown at a very early stage, aa well as 
at a period wben the local manifestations have disappeared, 
Besides the constitutional disturbance by which the attack 
is ushered in, thera is the frequentderangenient of the renal 
function, the marked prostratiou of strength, the functional 
disturbance of the heart, and, at a later period, the exten- 
sive iuiplicatiou of tbe nervu-musonlar systeni. The local 
Symptoms — the false membrane, with its parasitic growths 
— raust be looked upon as the firat evidence of constitu- 
tional poisoning; in fact, as the first of the secoudary 
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The mortality of diphtheria varics chiefly accordiug to 
tlie age of the patieiit anrt tlie cliaracter and stage of the 
epidemic, and these poiiita iiiust conseqaeally bc ooroe in 
mind in giving a prognoais. The relative proportion of 
deathe to caees is by no meana constaDt. In sniae epi- 
deniicR it lias exceeded fifcy per Cent. Aceording to Dr. 
■Borgidtti'a statistics* of the recent Plnreiitine epidemic, out 
of 1546 pereons attacked in tlie years 1872 and 1873, 88t 
died; biit as Dr. Borgiotti el.aewheref remark», owing to 
the incompletfiness of the health return.s or, in olher words, 
ihe probable oniisäion of slight caae», theee figures should 
be looked upon ralher as the relation of "theyrare^y a^erierf 
to fha dead." 

The datigera nhich are tuost to be dreaded at the outaet 
of na attack are, un the ooe band, extension of the diaease 
to Ihe laryNS, and on the other, severe blood-poisoning. 
In the forrnsr case the patient Is esposed to iniminent risk 
uf dealh fr<im iisphyxia. In the latter, a fatal rcsult niay 
occur front cullapse, or the patient niay rapidly Birik with 
typhoid svnipinras. At a later period, a fatal resuU may 
od brought about hy repeated attacka of syncope, by gen- 
tni prostration without manifest cause, by exhaustion from 
constiiüi aud uueontrotlable voniiting or i'roiü severe haeni; 
orrhages, or by inflaramalory complications, such aa 
Bet-ondary pneuraoiaia or acute uephritia. In the v&se of 
infants, death lias reaultai frotu inability to suck, owing to 
implication and eonseqiient gtoppage of tbe nasal paesage, 
Dt:ath duiing coiivaleiacence moat cunimonly res^ults froni 
paralyäis of the heart or of the muscies of inspiration, or 
froin intercurrent disease of the lunga or pleura, or fruni 
geueral faijure of oerve-force and exhaustion. 

• Loc. lit. f "Atli doli ATOHdemiu," etc. p. 16. 
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'Vfhb regard theu to the data od wliich a prognosis must 
be fbniied, the most important general cimnideraiioD ia the 
clmracter and mortality of the prevnüing epidemic. It 
Ditty, perhap?, I>e laiii dünn as a ruie that of the canee iu 
which a defiiiite t'nli^e memhrane is pr&ieut, one-third, at 
leaat, will prohably prdve faial. Apart from olher leas- 
knowii cauaeä, the mortality in aiiy epidemic will vary ac- 
ctirding to the form of the disease aod according to tbe 
pmportiou of children toadullsatlacked, diphtheria being, 
for obvious reasons, far nnire falal amongst children than 
adulls. It must also be borne in miiid ihal, in <*rtain 
faniilies, diphtheria haa an exceptional ttudency towards a. 
fatal result. Wilh regard to tho »peeial aymptoma nti wliich 
to foiind a pmguosia, the followiiig »ju^iideratiuiia chiefly 
deserve atteutiun : high temperature, extreme proatratioii, 
hxmnrrhage», or urgent vomiting at the c<immencenient of 
an atiack, are aigna iudicativeofeslenaive general inteetion, 
aiid miiat, therefore, be looked upoa aa of very senous 
prognogtic Import. Valuable iufarmalioQ niay be gaiued 
froni the character and extent of the false Diembrane. 
Caltri» paribug, the progiiosis is serlous in pniportion to the 
thickiiess and extent of the exudalion. When the exuda- 
tiun ahowa a dispusltinn to exteud rapidly, the danger is 
very cunaiderable, aa the extensio'n is niost likely to take 
plate in the direction of.tbe laryux. Froatmtion aud a 
teudeney to syncope are alarming signa at any period 
of an altaisk ; their advent is ofleu heralded hy a very rapid 
or a very alow pulse, with muffljng of the heart'a aouuda 
and interraittency of ils pulsatiiina. The preeeiiae of albu- 
meu is not, aa I have already poiiited out, a Symptom of 
much impoitance. Dunng couvalescence, the eslensiou of 
uiuaiulur paralysia to the muacles uf respiratioo is the wog 
alarraiug sign. 
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TREÄTMENT. 



The symptoraa of diplitlieria an 
n part tu a geiiefal bloud infectiüc 



s t bave sliown, 

äiDiuatioD. Each of these patbaloj^ical proce^aed 
appeara to run a cjclical coiirae ; in eacb the deviation rrom 
health is only a temporary one, which aller lastiog für a 
variable perioH, ahowa a teniiency to stibside aad to termi- 
nate in the re-e^tablishmeut of uornial action. Each pro- 
ceati, however, is atlended with its onn special daoger, 
nbich niay lead to a fatal laaue, before the return to health. 
Ah regarda the general coudition it is the inteimty of the 
morbid cbanges svhicb constitutealbe great danger ; locally, 
the riük lies ic the occurretiöe of tke extidalion tu a periloiti 
ntualion. 

General l'realment. — Thia shonid be directed towarda 
hiiabaDding and supporting the patient'a streng th by every 
avaüable ineana. He should be placed, if puasibfe, in a 
large, cheerfiil, aad well-ventüatea ruoin, tbe air of which 
must be at ouue warm aod luoist. The temperatureshould 
be kept aa nearly aa posaible between 60° and 05"^ Fahr. 
The patient'» diet must'be both nutritioua and digestible. 
Concentrated beef tea, or beef-tea jetly, milk, and egg flip 
must be regiilarly given at ahort iutervala, Dr. Maasei,*^ 
who baa seen a great deal of the diseaae at Ifaples, baa 
poiuted ont thaC milk ia oflen digested with difficulty iu 
theae caaea, and undersuch circumslancea it muat be con^- 
bined with lime-water. Eapecial attentioD muat be paid Co 
feediiigdurin^ tbe night, when the vital power of the patient 
is UBU^ly at ita Iowest-ebb. There is oHcd great diataste 
forfiiod; in olher eaaes awalJowiug is attended with con- 
siderable paiu, while occaaionally everylhing that is swal- 
lowed ia immediately rejeeted. It ia, however, the duty of 

• " Intornoalla Cura dBll'Aoglna Diflerica," Hapoli, 1875, p.H. 
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the attendantB to secure tlie «lue nouriahraent of the patienu 
JD spileof everydifficulty. There are few casca of diphtheria I 
in which eystematic feeding does not coDStitute the nanst 
important part of the medical treatment. The admini^tra- 
tiou ofalcoholiaemallquantitiesisaiiDostalwHysadTisable, 
In some cases, it is true, it may not be called for diiring the 
whole of the attack, but verj ofteo it supplies ns trith the 
best Chance of saving ibe patieut's life, aod it niusC then be 
pushed with a boldnesä rarely needed in other forma of 
disease. Small doses of alcohol will usually be found Bußi- 
cieiit in the earlier stages of an attack ; two ouucea of braudy 
or four ounees of wine in the twenty-four hours may be pre- 
HCiibed for an adult, and proportiouatequantities for a child. 
In üther cases, however, larger doses are required fnim ibe 
very commeccement. But whatever be liie earlier Symp- 
toms the physiciaa must always be prepared to increase the 
dose rapidly, if tbe apprrtpriate tndicatious — attacka of syn- 
cope, irregulär, very frequent, or very slow pulse, aiid de- 
lirium — present themselves. In tbese cireumstauces a bigb 
temperature does not iu itaelf coutraindieat« the employ- 
ment of stimulaotB. In all cases it is uecessary to keep a 
carefui watch upon the pulse, which will give invaluable 
Information as to tbe need for alfohol. Rapid and. üttal 
failure of the heart often superveiies quite suddenli^ and 
unexpectedly, and the first indicatioii ot such failure la the 
Signal for tbe unsparing use of the drug. Patieiita suffering 
from the eshaustion and prustratiou of dipbtheriabearlarge 
amouuts of stimulants without any of theu^ual iutoxi(ating 
effecte, and as rauch as twenty ounees of braudy have becn 
given to an adult within twenty-fonr hours with manifest 
benefit. Champagne may oecasionally be subijtituted tbr 
braudy, but thie wine, in the active state of the disease, oflen 
causea pain in deglutitinn, and, as a rule, is inore useful 
during convalescence. Whenever there are eijus of ap- 
proachin^ cardiac failure, it is important to keep the patient 
in bed with bis head low, and to interdict auy movement 
whatever, The neglect of this precaution bas ölten been 
attended with fatal results. 

Before paasing to the strictly therapeulic treatmeot it ia 
necessary to make a few remarka on tloodlelting. It was 
at one time thought that general bleeding had a favorable 
influenee on tbe spread uf the eiudatiou, Home atruagly 
advocated it, and recomraended in addition the applicatioa 
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of leechea to tbe upper part of the throat, BreloDneau in- 
variably used the lancet in liis earlier cases. But experience 
Btwm taught him tbat di^plettun neither exlinguished the 
dieeaseuiir preveoted tlie fornintion of false niimbraue, and 
he reluclautly abaüdoned it. Guersant, Truusseau, Bouchut, 
and Einpis alt came to a eimilar coDclusiou, and aince their 
time tbe trealment hy venesectiun bas not beeii revived. 
Cousidering the serioua danger of deatb ffoiu syncope and 
exhaualiun to nhicb patieuta are exposed when auffering 
irom diphtheria, it is a. maller für nouder tbat such treat- 
liieDt was ever thought of. The ganie niay be said with 
scarcely le^ emphasis, of ]ocal depletion. Tbc application 
üfleechesto tbe throat inay indeed relieve the paiu aud 
swelling, but such relief is dearly boughtat tbe losa of even 
small quautitieeof blood.aod theserious risk of diphtherittc 
infectiou of the leecb-bites. 

Sir William Jenner* recoramenda tbat the treatment 
sbould be commenced wilb a purgative, the bowela being 
well cleared out by a dose of calumel and jakp or by a 
calomel aod eolocyalh pill, followed in tbe inflaramatory 
form of tbe diaease, by a saline aperient. Mr. De Berdt 
Hovell,'!' of ClaptoD, unaware nf Sir William Jenuer's ob- 
servatioDs, bas also adopted thia plao, and basemployed it 
occasionally for the last twenty years with marked succesa. 
He cousiders that elimiuation of the poiäon is thus maile to 
take place by tbe iuteHtiual canal, and that the exteusioo of 
iaiae membrane ia arreeted. 

Ofthegeneral remcdies which have heen recoramended 
in diphtheria there are fuur kinds, viz. : (1) Tbe recupera- 
tiveageota; (2) tbe alleged apecifiea; (3) the antiseptics; 
and (4) tbe expeotoranta. Sunie remediea it will be at once 
pereeived, belong to more than one of theae divisiona. 

(1.) Of the reciiperative agenis, irou and quinine are the 
mcat entitled to cousideration. Ol these iron ia undoubtedly 
the roost usefui, and tbe profeaaion ia indebted to Dr. 
HeBlop,I of Birmingham, for proving its value in diphtheria. 
It should be adrniui^lered fi'equently aud in large doaes. 
Thirty mioinia uf tbe tiucture of tbe percbloride may be 

« Op. dt. p. 6ü. 
. t Mr. HoveH'B viewa on IhU poirt will »hortly fae pubUshed in 
«zfenso in une uf tha tnediunl Journals. 
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given to adults every two or three hourfi, and proportioDi 

Soses to children. It Js well to combioe it with glyoer 
and, of ciiurse, it must be diluted with water. The generai 
effect of ihe drug is oftcü estremely favurable, and its local 
inlluence is equally well marked, tbe sureness and pain in 
ihe throat being cnnsiderably relieved after each dose. The 
double effect is more aurely pmcured by prescribing one of 
the persalts in preference to the less astriogeDt protosalt«^ 
Quinine is occasionally required in the course of aa attack 
ol'dipbtheria. The special indieations for its use are head- 
aehe with high temperature, voiniting, and the eyniptoms of 
Beptic poisoning. In suüh casea the drugahuuld be givfen 
in füll doaes, aud ?hou1d not be persisted iu if benefit faila 
to result in thirty-six or, at the niost, forty-eight houra, Aa 
a ruie, however, quiniueismore uaeful after the luoreseriouB 
aymptome have abated, wben it raay be very auitably com- 
bined with iron and a mineral acid. Morphia and chlorul 
are oci'ai^iünally nece^^ary to combat coDtinued sleepli 
and to ward off ibe exhauation which ia its invariab 

(2.) Ihe pTiRcipai alleged gpecifie remediee Are : mercuryj 
sulpbide of potaasiuin, bnimiae, and the baUams of copaiba 
aud cubebs. The treatnieDt of diphtheria by mercurials 
was at one time not leas common than the practice of deple- 
lion, and it received a certain degree of siipport frora the 
favoruhle iuflueiice which dusting with calomel is fiiund 
to esert ou diphtheritic wounda, But experience has long 
taught US that the generai influence of niercury od the 
System rather promotes than checks the spread of the exi 
datioD. At one period mercury was vigorously puahed h 
Bretonneau,* but with very uuaatisfactory resulta. Froi 
that time the use of mercury has been gradually discardi 
and with auch generai consent that do one has since venlai 
to reintroduce it. Of the »ther alleged specißcs, sulphb 
of potassium has long been regarded by Swisa physioia' 
as a valuable specific, but it often produces both sickni 
and diarrhcea, and should not be einployed. Bromii 
which is best adrainistered in the form of bromide of _ 
sium, has not answered the expectationa of its first adm 
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ca!e.* The wellknown actinn of cnpaiba and cuheba oo 
Ihe niiicims surfacesi, led Dr. Trideauf to try theae reraedie» ' 
in Croup and diphtheria, and his experimenta have heen 
Btill fnrtherelaborated by Bergeron4 Dr. Beverley Eob- 
inKon§ has also lately otroagly recoramended tbe uae of 
eubelw ia tbe calarrbal form of diphtheria. This pbysician 
lays great stre^s on tbe importance of making use of the 
freshly-grouiid powder. In catarrhal cases I bave found 
distinct benefit from the us« of the perleg of eopaiba. None 
of the varidiis drugs just CDiiiuerated, however, «an legiti- 
niately lay cluitn to anything like a certain and specific 

(3.) The general antisepHes include iron, chlorate of pot- 
ash, parbülic acid, aud salicylic aeid with its cimipounds.H 
The vaUie of iron has already been explaioed. Chlorate 
of potash, so useful in many aSectious of the throat and 
moDth, haa also been lai^ely used in diphtheria. Isambert^ 
and Seeligmuller*'* have carefully atudied the efiects of thig 
drug, aud the general weight of evidence is very much in 
its favor. Ten tu twenty graina inay be given every two 
or tbree bours. I have not employed carbolic acid myself 
as an internal remedy, but the sulphocarbolates as recom- 
mended by Dr. Sansoraft have often proved of Service in 
my handa, in the gecondary poiaoning of diphtheria. In the 
primary eepticietnia, thet« remedies bave appeared to ms 
quice useleaa. Five graina of the Guipbocarbolate of aoda 
in a little water may be given to a cbild of two years every 
tbree or four boura. Salicylic acid has been strongly ree- 
ommended by Fontbein],|f and I have uaed it myaelf in 

miitea Rendua de l'AcMd^niiB dos tjcienoes," 



1B56- 
t " Triiit. de l'Ang. Couen. par 

Cub ,'■ Purin, 1886. 

t " Diel, de Med. ot de Chir. Pr 
i " AmericHn Journal af Mad, £ 
I Tha Fu1phite»inlroduc(.-d hy Pi 

ii, p. 441, 1867) bave been elningly 

Perrlni (whose p«pers »re refurred I 

bat 1 hKve mit tried ihi 



e du Cop. et le Poivra 

, p. 861. 

IB7», p. 30, eleeq. 
it. Med. Jnurn ," vi>l, 
endi'd by Uiuuuhi nnd 
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T " ELudes Chim. eur l'emplui du Cblor. de Fatale dana lee Äff. 
OnieoneuBes," Paris, 183«. 

" L'Union M&licHle," 9 Juillet, 1878. 

" The Anliäeplic Treatmi-nl," Luiidun, 1871. 

" JuurnHl für Frakliecbe Cbemie," 1675, vol. ii, p, 67. 
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three cases nitfa appnrent advantage. The followirig h tht 
foriuula wliich I have emplayed : K. Acid. saücylic. Jisa. : 
spirit recC. ^iies. ; Hquam destitl. ad ^vj- M. Ft. IJquor. 
Ooe to two teaspoonfula of thi» »^)luüon may be given 
every three hüura. Great succeas is clairaed by Dr. Haoow,* 
of EriaDgeu, for this remedy adminiBtered intemally in haif- 
graiii dosea every hour ; but these Observation require con 
flrniatioD. The aalicyjatea nf soda and potanh have alsi 
beeo etruDgty reccotDmended. I have given the furinei 
remedy io tno casea, but id both instauces ihe diaease « 
too far advauced for benetit to result. Salicylate of aofi 
and Balicylic acid have been receotly fuund useless by T 
Cadet de Gassecoiirt and Ber^eron res pect ively.f 

(4.) The use of expeetoranU has luug been more or iess in 
vogue. The principal reniedies of ihia kind which have 
been found usefui are aeuega, carbonate of anitnonta, and 
the bnlsame. Senega was recumniended aa an expecUirant 
by Dr. ArcherJ uearly one hundröl yeara ago. It basJ 
since been freqiieotly employed in thia couniry, and )•■ 
highly est«enied by Dr. Weat.S A deesert-spoonfnl of XhvM 
officinal infuaion, aweetened with a Utile syrup, ahould be* 
given every two houra, but the efiect of tbe remedy ahould 
be watched, and the quautity reduced if any vomicing 
occur. Carbonate of ammonia (tno or three grains) may 
be given with the aenega, or it may be adniinistered in : 
water. The balsame of copaiba and cubebs, thoiigh placed^ 
under the list of alleged speciRee, prubably act in a greatfl 
raeaaure aa espectorants. j 

Loeal Trealmenl. — Thia haa varied greatly at different 
tinies, and there atill exials considerable divergence of 
opinion aa to whicb melhod ia moat apprupnate. Caustics 
and aatringenta, eolventa and antiseptica, heat and eold, 
bave all been in favur at diSerent times aad with difT 
observera. 

The uae of caiislies has, perhaps, been mure general than ! 
that of any other class of locul appllcatiun. Bretonneau j| J 
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etrougly recöramended a mixture of hydrochloric aeid and 
honey, in tlie proportiou of une part of the former to three 
of the latter, as a means of tlieekiug Ihe local exudatton. 
The caustic was to be applied ouly once in twenty-four or 
thirty houre, and its eftbctä were to be carefully watched, 
SubsequeDtesperieueehasshowu thatbesidesbeiiigalteuded 
with yery considerable pain, the ose of stroug hydrochloric ' 
acid haa do eÖect in Controlling the spread uf falae membraiie. 
The uaeof a soluiiou of nitrate of silver, and evea of the solid 
etick, at one tirae met with considerable aupport, and has been 
recommended by Breton oeau.GuersanL, Buuchut, and Trous- 
^au,* biit it is being gradually abandoned by those wbu 
have had experience of recent epidemics. The same reniark 
is triie of sulphate of copper, and the acid nitrate of mer- 
cury, both of which have been recommended fbr the local 
trealmeut of diphtheria. lu fact, ihe profeäsion has given 
up the use of cauMics altogether, being convinced thatthey 
rather aggravate than check ihe local procesa. 

Various mtringente, snch as taonic acid, pondered alum, 
aud perchloride of iron, have beeo used for luaiiy yeara, and 
still are largely employed. Tauuic acid and alum are moat 
couvenieutly adniinistered by insufflatiou. Their etfeet is 
iacreased, as Dr. Loiseauf has pointed out, by using ihein 
alterüately. Half a grain of tannia with half a grain of 
Btaroh will be found the moet couvenient sLreogth, nhilaC 
alum niay be employed in the proportion of three-quarlere 
of a grain of the aalt to a quarter of a grain of atarch. 
Insumations are reeriinmeuded to be used (by those who 
believe iu their beneficial action) at least every hour of 
twö- Perchloride of iron ia best employed in ihe form of 
ihe tJDCture, which should be freely applied every two or _ 
Ihree houra. The disease issonietimea checked by thia class 
of remedies, but on the other band, it sometimea irritates 
the ihroat — eapecially if there ia much hyperoamia— and 
frequently increases the nausea and dialike to food wbich 
are ao common. I now aeldom uae theae druga, with the 
exceptioD of iron, which, when employed as a constitutional 
rsmedy, alao acts tnpically. 

Local agents which act as mlventa have been introduced 

.• " Metnoirs on DiphlhtrU." (Nuw Svü. Suc Truns ) Londun, 
18S9. 
t »Gazetl« MMicale de Paris," 1862. 
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io modern times in diphtheria, with tbe vien oFgetting rid 
of the t'aiäe membrane wiihnut violeace. The chief of these 
are: lime-ivaler, Solution of caustic potash, chlorate of pot- 
ash, and lactic acid. Added to pieces of detached mem- 
brane in a test-tube, each of these BubstftnceH has certainly 
the power of di^olvin); them ; snd wbikt tbe false mem- 
brane is in contact witb the liviDg tissues, they have a 
eimilar, though less active effect. Lirae-water has been 
particularly recnmraended by SieJner,* and iä cerlaicly use- 
ful when the falee membraDe is uot very thJck. SaoD^f haa 
recently suggested a saccharate of Hme, which hus the ad- 
vantagc of being a more stable Compound than llme-waler. 
These preparatloua of lime ean be applied either in the form 
of Bpray or by means of a camera-bair petiPÜ. Liquor 
potassse (one part of tbe liquor to ftiur parts of water) can 
also be nsed in the same way. Of all ihe aolveuls, how- 
ever, lactic acid ia the most reliable. I geuerally apply it 
freely wJth a brush, or by meana of a piece of Itnt attncbed 
to a wooden rod ; the latter instrument permita of very free 
applIcatioQ. I have never met with the inconvenieut reaultd 
froni the use of lacLic acid which Küchen meisterj; has de- 
scribed— viz., iilceration of the mucoua membrane of the li(M 
and mouth. 

In most eases of diphtheria mdUeptics are very usefui, 
Tbe best antiseptics are carbolic acid, permaogaoate of 
polasb, chlorinated Boda, glycerln of boras, chlorate of 
potash, and hydrate of chloral, Carbolic acid may be 
applied in Solution (gr. üj to ^j), or in the form of Gtycer- 
inum Acidi Carbolici, B, P.,§ or the Vapor Acidi Carbolici 
of the Throat Hospital Pharmacopceia may be used. Dr. 
Masseij! specially recommenda the uae of the alcoholized 
carimlic acid, the carbolic acid being in proporliou tu the 
alcohol as one to three or one to tive, according to the se- 
verity of the local exudation, Permaoganate of potash ia 

• " Zur TherapiD der Diphihtrie," " Jahrbuch für Einderheil- 
kunds," 1870. 

{Up. uit. p. 429. 
" DieBfbandliiTiEEdar diphth. Angina durth zerstäubte Milch- 
BBuro." DroBdun, 1870. 

} Dr SHDeom has, bowever, »hown that Ihe ontiseptic qunlitipa 
of CHrbülic Hcid are grciitly diminUhed by the addUlon of glyce- 
rln (op, cit. p. ^'0, et seq.). 
|{ Up. cit. p. 48. 
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most serviceable wtien employed at the streiigth of gr. v to 
Sj. The best formula fur ühlorinated soda is : Liquor 
Bodte cbloratse, 5'^; aqua, ,5x. Chlorate of pota^h may 
be giveu in almost any etrenglh, though gr. xx to 3j is geu- 
erally fbuud Bufficieut. Hydrate of chloral has also Seen' 
fflund very serviueable by several practitiouers. It waa 
firet reciiiuiueiided by Dr. Äcceletla,* aud Biib^equeotly by 
Dr. Ferrit]],'!' of Tuois, aod has since beeu highly extnlled 
by Dr. Cfflsare CiaLtiigli,]; of Roi]]e, and Dr. Masaei,§ of 
Naples. Id tliia coi]Dtry it has been employed nich great 
succesa during tl]e last two years by Mr. Hugbes Hemiuing, 
of Kimbolton, to whom I am iudebted for ita recommeiida- 
tioD. Mr. Heinming iises the syrup of chloral (gr. xxv ad 
3j), and directs that it should be employed every hour or 
two. It does not, as a rule, t'aiiae aoy pain, aud tbe niirse 
ean he easily tanght to äpply it. Mr. Hamming ohservea 
tbat " whilst it rapidly geta rid of the fetor, it is beautiful 
to see the membrane looseu and come away, leavi])g a 
healthy eurface underneath," This remedy has also iieen 
very suceeeefully uaed by Dr. Charles Heniming, of Biahopa 
Walthara. 

Jodinjl first reeommended sulphiir as a local agent, and 
it haa since been administered internnlly. The folhiwing 
Italian physiciana speak favorably of it: Nesti^ found 
intufQatiuDs of sulphur a mest eftieient re]nedy in the Flo- 
reutine epidemic, and Dr. Calapinto** uaed the flowera of 
Bulphur, mixed wilh boney, wlth great succeas, Dr. Stefano 
Beechinift also »peaka favorably of its employmeut, Sev- 
eral prac'titioner«, hüwever, who have employed it, bavo 
iuformed me that it has not answcred their espectatious. 

One of the solulioDs];| above meulioned sbould be perae- 

* " Canipanta Mcdica," No. 12, 1873. 

t " Sloria Cllnic« della Difterita 
neüli anni 1872-78." (Lo Snorii 
1874.) 

1 " GazEottaMedicule de Roma," Mnggio, 1876. 

i Op. cit. II Loc fit. 

f Op. oit. (NiOla 2- pnrte). 
•• n Mi.rgBgni, II o III, 1873. 

äLdSperim'-ntNlo, Febbrain, 1873. 
In the Intp epiile]nii: at HighgiitP, bnmdc: neid, dis,«ol»ed in 
uerin (1 in 30), was Tuiind verj' serviocHblo by Dr. Sinipt'nii and 
»n. It WU8 applied flrrt haurly, and aflBrwapds every two 
huuri, until iha roembrane ceawd tu rc-furm. 
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1 all cases of diphtheria where there is _ 
iiUiseptic may be u^d either 
a8 a gargle or a spray ; or tlie patlent'g moiitli ruay be 
waafaed out with it by the attendaat. In thia way tbe hor- 
rible fetor of the breath, which is bd cM>mni<iu in diphtheria, 
will be prevented. It muat Dot, however, be expected that 
the use of antiseptic Boliitions will bave any reatraining 
inHueoce od the exudative procesa, thoiigh it niay, to some 
extent, destroy the parasitic fungi so freqneiitly present in 
the exudatloD. There ia alsu a doaa of rein'edies which, 
thotigh uot Btrictly speakiug aotiaeptic, still, by exclusloa 
of air fron] the falee nieuibraae, appears to have antlseptte 
influence. These are, in fact, vamiskes, and consist of 
gummy mattere dissolved in a fluid whkh evaporates 
t]ui(.'kly. I have trled guin benzoin, gum tolu, inastieh, and 
reein. These Bubstancea can be dissolved in rectifled spirits 
Ol' iu ether, or a tincture of the gum or resln niay be mixed 
vith ether. On the whole, I prefer the ethereal Solutions 
(1 iu 5), and tolu is niost pleasaiit to the patieut, and, last- 
ii)g loBgest as a varnish, has-to be least frequently reap- 
plied. The surface of the faise menibrane ehould be dried 
with. blotting-paper* before the application ig raade. 

Tbere yet remaia twü local applications to be cousidered. 

In niany cases the patient will derive great comfbrt from 
freijuently taking a piece of jce into his mouth. The anDoy- 
ing dryiiesa and heat of the throat, as well as ihedysphagia, 
will be thereby materially alteviated and the inflammation 
soinetinies arrested. The application of ice to tbe neck, in 
a bladder or ice-bag, is sonietimes agreeabte, and probably 
generally beuefieial. The use of ice is especially indicated 
in the first stage of tbe disease, particulariy iu those casea 
where there is gnuch inflammatory tumetactiou. 

Ou the other band, heat is a very uaeful agent when the 
false nierabranea have attained any considerable degree of 
thickness. Hot fomemations applied externally to the 
throat are often found tu reJieve the pain in a remarkable 
way, while the use of steam inhalations appears to eseruise 
an extremely favorable influeiice on the local process, As 
^ vebiele for conveying a volatile medicament, Eteara h«3 

, * Für holding; ihn blolting-pnpei 
cnn be Üx.eä »t dilTorcnt ntii^lus to 
J,l«yir & McllKur, 71 Gn^aL Ponh 
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beeil recomraended by many physicians, but as a. remedy ' 
in itselt', for diphtberia, it was m-st suggested by Dr. Prosaer 
James.* The theory na which it is iiow used, bowever, is 
due to Oertel,t wbo has earuestly advocated the employ- 
ment of steam oo scientific grouads. When it ia found 
iiDpossible t» check the fnrniation of lymph by tbe use of 
local remedies, the ratioual treatmeut ia to cnnvert, as far as 
we cao, the inflamiuatoiy into a suppurative proceas. Such 
a trausitiou invariably takes place befbre the retiirn of | 
normal conditiotis, and to proiunte tbis transitioD is equiva- 
lent tu hasteuiag the restoratioii of bealtb. Oertel bas j 
fuund tbat the interual use of nioist warmtb facilitateä the T 
occurrence of suppuration more t.hau any other ageot, j 
and be recommends repeated iiibalations of hot vapor. Ue 
faaa observed that, at the end of from twelve to eigbteea 
hours, during whicb the inhalatina baii been practlced i 
hourly or half-bourly for ten or fifteen luinutes each time, _ 
the Tnargios of tbe diphtberitic deposits, wbich previously \ 
pussed iuiperceptibly iato the surrounding tisäue, becomä 
Diore sharply defiaed, and coDtraat atrikingly with the i 
tensely reddeued mucona meitibraDe. The patchea, tber 
fore, at fir^t sight seem ealarged. Beaidea this, tbe Opera- 
tion of the hot vapor has beeu to induoe a conaiderabie 
excretiou of pus-corpuscles- If the inhalationa be coDtiiiued^ 
tbe fali^e membranea will be aeeu to become gradually 
thicker and raiaed up from the inucoua raeaibrane, Ät tbe 
same time they change in color and their aurl'ace hecomea 
wriakled and uueveu. After aome daya they are completeiy 
delached and the mucoud membrane ia healtliy, except for 
a. variable degree of catarrhal itifiammatiou. The iuhala- 
tioiia may be made to aerve aaother purpuae, viz., that of 
cleaiiaiug and diatnfecting the moutb. and with this object 
the Vapor Acidi Carbolici.or Vapur Pini Sylveatria (Throat 
Hoap. Fb.) may be uaed. 

Aa young children caiioot generally be induced to inhale 
the Bteam fi-om an inbaler, "a croup-tent"ahi)uld be erected 
over the cot for thia purpuse. An excellent portable appa- 
ratua!]; baa been made for me by Mesara. Mayer. When the 
parta of the tent ai-e put ti^ther, and a blanket thruwn 



+ ZleniKea's ■' Cyt:l<.p«diH," vol. i, nrt. " DiplitheHa," p. 875, 
I Tlie"porlHbloi'rDiip-tPtii'' L'.mtiBl« of eiuhtmelMl rods. Twq ' 
of these rt-jircfOtitLiif; llidenfjlhuf Ihu letit am fgur fttjt luliE,nll4 i 
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over it, it reprcBents, on a amal! scale, the upper pari of an 
old-faehioned fourpost bed (with the curtains drawn) such 
as is Blill common iu the countrj. The tent method of 
ad ministe ring iDhalatiuns has been iu vogue at the Ghil- 
dren's Hoepital for maDy yeara.* The steam-kettlef ehould 
then be placed oear the tent, and eteam pai<sed nithin it. 

The detachmeul of the lalse menibraoes, which has by 
Bome been advocated as a preparatory ätep to the applica- 
tioD of remedies, canoot be recomraended, except in caeee 
where il may be necessary for the relief of urgeut dyepDiea, 
or wbere putrefying inerabraDe is lyiog loose in the throat. 
Ab a rule, the fklse raembnine, nhen thus removed, rapidly 
reappeare, and üflen with iucreased activity and over a 

The above are the modes of treatment and kinds of reme- 
die§ vrhich are suitahle in dilfei-ent forma of diphtheria. 
Many others luight have been euumerated. As In tbe case 
of all diseases which are very fatal, a va^t multilude of 
reinedies bave been most enlhtiaiastieally recomraended, but 
I have referred tothoaeonly which I have niyself tried-| It 
will perhapä give a more precise idea of the managemeut of 
the dieease if ne suppose a certain typical case nefore US, 
and go throtigb the variüus phaaes of treatment tbat may 
be required: 

A child is attacked with a sore throat during an epidemio 
of diphtheria, and an examination of the fauces shows that 
the disease has already cammenced, thin patches of false 
niembrane being preseiit. The little |>atietit sbould at odc« 
be put In bed in a large, well-veutilated room, aud should 
be made to 8Ut-k See constantly, whilst a bladder of ice 
should be applied to the neck. A simple but highly- 

twü i'ppn-senling Ibewidlh htb IwoTect bik inuhes lunj;. The fgui 
PupiHTts are two feet Tour itiches in ]iei«lit. Theetglitpicpesscraw 
tii^utliiT, Hnd whcn sepnrm«] i'iid phmI,v be ciirrltd in the hnnd. 
AspfciHi t'lotb or bUnknl, si>1d with the friinieworh, cumpletea 
Ihe «ppiirntu«. The cruup-lcnt is pscpedini-ly ufuful, not oniy in 
CHBeeordipIlthpriiiHnd truecrmip, biit hIeo in liirjnftitiB stridulUM, 
für FBluruling Ihe Hlmuapbi're wiih Ibe fuDioE uf nitre and slra- 



t An pxccileiit elc um -kettle U Euld hy M«>sre. Allen, o( Harj- 
lebnno Lnni-. 

X Brniiiim' nnd Etilpbide of poln^flum ns genorHl remi'dic^, Hnd 
chlurHl hvdriilu us >i lociil antiseptiu, ure ulniuEl Ihe uiilf i-icep- 
liuiiB tu ihia »(Hteinciit. 



nourifhing diet of beef-tea, eggs, etc., phoulil l)e ordered, 
and slimulaiita as a rule be giveii from the very conimeuce- 
ment. If tliere be evideiice of prinmi'j- blood-poisoning, 
tweiitv to thirty liropa of ihe liucture uf perchloride of iroii 
aud ttie sanie quatilily of glycerin and five to Len grains 
of chloraie of pitta^h, iu half ati ounce of water, should be 
adniinUlered every three bours ; if, on the otlier haud, tiie 
catarrhal syinptuma be very marked, the bal^araic treatmt>nt 
ehould be tried, atid a capsule or perle of .copaiba eontaio- 
iug four miiiims of the balsaiu should be given every four 
or aix houra. Local Eolventa should iiow be employed, and 
the throat should be sprayed every two or three bours with 
lactic acid Solution, or, if the child will not allow thia to 
be d'ine, the pharyiix raust be forcibly swabbed with this 
remedy, or the ayrup of hydrale of chloral may be applied 
in the manuer already advised. If, in spite of this treat- 
meot, the disease advauces, and the falae merubraue he- 
cxrnes thick aud abundant, it should be painted with an 
ethereal Solution of tolu (1 iu 5), the suriace of the fal»e 
tnembrane being first dried with blotting- paper. Thia np- 
plication, if thoroiighly made, need not be applied more 
than ouce, or at the most twice, a day. Ice should now be 
giveu up, aud warm iuhalations, made aatiseptic from time 
to time, conatantly employed, by meaiia of the croup-tent, 
iu Order to bring about suppuratiou and cause the falae 
membrane to separate by the uormal patholugical procesa. 
It is uaeleaa continuing the copaiba any luuger, aud the iruu 
often appeara to lose its efiect. It is at thia period that the 
sulphocarbolatea soraetimes have a wonderfully beneficial 
efTect, and at this stage alao quiuine, iu large doaes, may be 
giveo at t!ie sarue time with advantage. If the diseaas 
exleud to the larynx or nose, the appropriate treatment 
hereafter detailed should be pursued, The third stage 
being characterized in favontble cases by the natural 
teudency to the Separation of false raembrane, the hot iu- 
halations must be induslriously coutitiued, whilst the pa- 
tient's atreuglh is kept up by the use of highly nutritive 
drinks and stimulanta. Such is the plan of treatment that 
may be pursued iu an ordinary case of diphtheria. Com- 
plicationa of course require special reraedies, aud the 

^ie]u3 ueed appropriate restrtrative measures. 
he impaired Innervation of the luugs, which proves fatal 
in 80 niany caees of diphtheria, is difficult to cope with. 



i 



DIPHTHBRI. 



consiet iu the assiduoua adniin- 
lantfi. The iuhalatiim ot' weak 
iiided to meet this conditioü. 
; pntieiit miist still be carefuliy 
id aiiffimia are best treated by 



The moat reliable raeasures 
istratiun ol' foüd aiid stiniu 
ammoüia has beea recomiiii 

Daritig convaleacentie ihi 
watched. The weakness a 
iroD and olber tonics, by cod-liver oil, aod by 
6ome bmciDg watering-place, These measurea are also 
appnipriate in caaea of iiiuaciilar paralysis, biit they theo 
require to be auppleraetited by otber iherapeutic meaaurea, 
accordiiig to the special syraptomalic indicaticin. Theälight 
palsy of the pharyus aud soft palate, which is tbe coinmooeat 
form of post-diphtberial paralyaia, generally paesea olf in a 
few weeks without treatmeDt. Where, however, there ie 
inarked losa of the power of the pharyns, epiglottis, or 
Oesophagus, ao that the fuod m ouly swalluwed with great 
ditliculty, it may be aeoeasary to feed by means of the 
ceäuphageal tube ; indeed, this procedure may be abaolutely 
necesaary to prevent the patieut dying from iiiauitiou. In 
leas extreme casea the uae of the feediog-tiibe will aerve to 
preveut the food frotn passing ioto the laryns, &a accident 
whicb is likely to befollowed hy inflaminalion of the Jungs, 
and is always attended with great dauger to the life of the 
patieot, Sometimes it is sufficient to feed the patient on 
thickened liquids. When the paralysis is obstinate, and 
wheu it esterids to the muscles of Jocomotion, the eniploy- 
meut of electricity is indicated, Both the faradie aud 
galvatiic currents are useful, but tbey should be applied in 
a mild form. For the estremities, this treatment may be 
combinedwith t'rictioQand sharapooingofthealfactedpftrts. 

Prophylaxis. — Before concluding the treatment of diph- 
theria, it may be well to add a few words od its Prophylaxis. 
When inapecting the paticuL's fauoes, or cleaniog or cbang- 
ing the tracheotomy tube, the practitioner should be very 
careiul to prevent any of the morbid secretiona from Coming 
iiito contact with bis Ups or mouth, fatal resulta haviug 
ibllowed the uegleet of tbi« preeaution. Like precautiona 
ahould also be impreaied upon the attendants who faave 
Charge ofa case ofdiphthena Orders ahould at the saine 
tinie be given that do one but the attendants ahould enter 
the eick-uhamber e\cept upon urgent necesaity; and all 
linen, apittoons, or other article^ nhich the patient may 
have used »hnuld be carefuliy dismfected. By adhering 
Btrictly to these rules, it is generally posaible to prevent the 
extetisioD of tbe dieease. 



t 
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CHAPTER IX. 



LAKYNGO-TKACnEAL DIPOTHERIA. 
IFomietly ralled Croup.) 

Tmk teriii croops, or croup, bas been used popiilarly in 
St'otland from an earJy period. The word "croops" was 
iiret employed by Dr. Patrick Blair in 1713, and '■ Croup" 
by Dr. Home, a iittle more than a Century ago. Since then 
it has been eomewhat vaguely used, both by the public and 
the profession in all parts of the world to deacribe a certain 
train of laryugeal Symptoms. The word isprobably derived 
from the crowing brealhing, which is euch a frequent ac- 
companimeiit ofthe disease it was intended to de^ribe. It 
has nnany allies in other laaguages, the dosest belog the 
Dutch Geronp, a cry; but the following are doubtless all 
derived from the aame root, viz., Icelandic, Hrhpa; Änglo- 
Saxim, Hreoprm; Gothic, Hropjan; 0!d German, HroJ; 
Modern German, am/; all words intended to lepreaent the 
Bound of the voice.* The Scotcb word Äojyj^hoarseness, 
has the saiiie derivation. Ou the other band eroup may be 
derived fi-ora the Gaelic crup, signifying & contraeÜon, i.e., 
contractioD of the throat. 

History { The Relation of Ormtp to Dlphtherta). — Though 
the history of diphtheria lias beep already briefiy aketched, 
it is nect-ssary to make a few reraarks to esplain how a form 
nf dipbtheria carae to be regarded as a diatinct disease, and 
to point out how other laryngeal affections have been and 
still are — at least iu thJs country — iucluded under the name 
of Croup. In the seventeeutb and eighteeoth centuries 
diphtheria and putrid sore throat were not di Seren tiated, 
hui were classed together in this country under the head of 
Cynanche Maligna, A few years befbre Dr. Home pub- 
lished bis celebrated work, Ghisi and Starr had descnbed 

• "Edinbiirgti Motilhly Medical Joiirniil," February, 1866. 
" ÜbscrvatiottB on Croup," by Churlea Wilson. 
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dipbtbenn hs it now exists, bot unfortunately, Dr. Home 
was Dot anare uf tbeir iabors, aud tbere U uo doubt but tbat 
bis Treatüe o» Croup Biifpeuded ibe progreas of Observa- 
tion for nenriy sixty years, and eveo iiiiw -warps tbe judg- 
ment of- niaiiy accoiiiplUbed practitioaers. ImmeDsely 
impressed wiih tbe laryugeal pbeiiomfiia* of diphthena, 
" Francis Hume," as Bretunneau remark.*, "persuaded him- 
self that be had ju^t mel. witb an affection wbicb had 
hitherto escaped tbe attentiim of bis predecessors, and 
thou^bt tbat he ougbt lo give it tbe pupular name under 
vhich he fouiid it deeigoated ia a Scateb coutity. The 
novelty of tbe discovery was widely diBused, aDil the new 
deooiniualiou ao fascinated all perdons ttiat it preveated 
them from recognizing a disease observed from tiie miist 
reniote anüqiiity, aud which, in our own days, h accum- 
paoied by all the Symptoms wbiuh it has unifunnly exbib- 
ited." Dutil diphcberia appeared in Euglaud in 1838 the 
term croup was employed lo describe an acute affeclion of 
the laryiix, beüeved to be ioflainmatory and uon-coQtagious, 
in wbicb false merabrane was preseut, Tbe teudency of 
modern iovestigation, bowever, is toabnw that caaes forinerly 
described astypicalesamplea of croup were in tact examples 
of isolated laryngeal diphtheria. French pbydicians, wbo 
since the time of Bretonneau bad been niore familiär with 
diphtheria tban the profession in tbis cüuatry, alraost 
universally regarded the two affectiona as identical, Wbeu 
tbe violent epideraio of diphtheria broke out iu England, 
in the year 1858, it was natural that practitioner« abould 
iail to counect tbe epidemic affeeliou with tbe typical croup 
(previously generally isolated or eudemic) with whicb they 
were familiär. Although tbe antipblogiatic theory was on 
the waue, croup was still described in textbiwks aa a disease 
requiring active and loweriug remedies ;f wbilat it was auon 

fierceived that diphtheria could only be combated by ana- 
eptic treatment. Hence from the very outaet au artiGcial 
distiuction was created in the minda of praetitioners. 
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Whilst the term croup harJ been strictly applied to the 
pelhcular inflanmiation of the larynx, many laryn^rcal af- 
fectioDs m which a ehrill cough, or a crowiu^ iu^piration, 
«as pregeiit had been dexcribed as varieties of croup; and 
the terms false croup," "spuriouB cmup," " catarrhal 
Croup were in common uae. These affectionp, which are- 
Htill nften miataken for true croup (»ee Diagnoai?, p. 88) had 
Btill further warped the judgraent of the professiun as re- 
gards the true natiire oi laryiigeal diphthena. Near the 
termination of the great epidemic, 1858-62, in this country, 
the identity of the twn aifectioDS was, however, advocated 
by the late Dr. Hillier,* aud in my Jarksonian Prize Essayf 
(i8ß3), I maintBined the saine view, The doctrine of iden- 
tity hm Bubsequeotlv been urged with great earneatness aud 
ability by Dr. Semple,| aud Im writiiigs muat have eser- 
cised coui^iderable iufluence in this C(>nDtry.§ 

The advücates üf the duality theory have baaed their 
views (1) on ibe supposed pathological differences, aud {2) 
OD the alleged clinical diSerencea. 

(1.) Tlie aupposed pathological diftereuces in the atruc- 
ture of the two kinda of falae membraue were fornierly put 
furward as matters of great iniportance. Virchow,[| ihe 
origicator of ihese hypothetical distinctioup, though admit- 
tiug that the diphlheritic exudatioQ was very ainiilar to that 
of cniup, maiuiaiiied thao the former was poured out hiio 
the aubatance of the mucous membrane, while the Jatter waa 
only a coagulation «port its surface. On this hypothesia he 
fouuded what waa ouce esteemed a most important point in 
practical diagnosis. The diphtheritic membrane, he aa- 

• "Mrd Times Hiid G»B.," April :!«, 1862. 

t This eesHj is in ilie library of the Bi-yni College of Surgeon«, 
and an exlmct fr»ni irrt-ferring tu the siibject of diphlheria nnd 
croup wiu publiahiHJ in the " Brit. Med. Jour ," Marc-h 5lh, 1870. 

i .., und DiphtheriB " Ixuidon, 1872. 
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of »ludying tlie disfusein tlie ward;) und in tbe deudhnus 
parduruup as n l'urmof diphtlieriH. Ät Hti ourly pariud Dr. George 
Johnson (" Brit. Mvd. J.>ur.," Feb. leih, 1870) mninlainrd the 
identity of Croup iind diphtberia ; and luter, nur greut clinicHl 
teiiL-ber, Sir Willitim Jenncr (" LanceC, Jim. 2d und IKlb, I87Ö) 
(THvein hifi ndhesion to this dodrine. Tbe renowned Traubp, of 
GermHny, bnil previoutty HiTeptod Ibe unity tbeurv (" Biirlin Klin. 
Wochenschrift," N» 31, 187M). 
1 " Archiv.," 18<7, p. 253, et seq. 
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serttd, coulfl not ba removed without tearing away portioua 
of tlie imderlyiüg lissuea, aod leaving a bleeding surface. 
The croupoua pellicle, ou ihe other hand, coiild be eaaily 
detached, and the deuuded siirfaee would be fouiid quite 
healthy, with the exception, perhaps, of a variable äegree 
of hyper:»iuia. Befbre long, Virehow found himself com- 
pelled to gurrender this distinetion, as it was foupd in prac- 
lice that the two forma of exudation pasaed into each olher 
by iaseDsible gradatiuna. He uow changed hia ground,* 
and promulgated the view that death (aecroais) of the aub- 
jacent tiaaues waa Ehe charaeteristic and esaential feature of 
diphtheritic esudatioü. Praetically, however, this diatiuc- 
tion waa fbund to be no raore aatiafactory than the former, for 
caaes came under Observation which cliuically auswered to 
Croup, but in which there was diatinct death of tissue. It 
waa also pointed out that the difFerenceiu the degree of ad- 
hesion of the croupoua and diphtheritic exudatiuns ü due to 
the difference in the gtruetiire of the part» on which Üiey are 
tkrowii out. The false nieinbrane ia naturally more cloaely ad- 
herent In the pbarynx,where the epithelial layeraon which it 
is deposited are not marked ofiTrnra the subjacent tisauea by 
auydefiuite homogeoeouB basement membrane. On the otber 
band, in ihe laryus and trachea the presence of the base- 
nient raembrane favors the aeparation of the lymph. It 
haa thuaat length been generallyadniitted tbat there areuo 
aufficient naked-eye appearaneea to distinguiah the croup- 
ous from ihe diphtheritic exndatiou. Nur have micro- 
gcopical observera met with any hetter succesa in their 
eudeavora to differenliate the two diaeaaes. Dr. E. Wag- 
ner,f who haa done the best work in thia direction, haa 
openly declared that hia preparationd of croupous and diph- 
theritic membranes are very muuh alike. Tbc diphtheritic 
depoi^it be describes as a transparent, honiogeneoua, liistrous 
network, the interspacea of which are, for the most part, 
filled with lympb and pus corpusclea, though aome of tbem 
are void of content». The croupous membrane conststs «f 
a cloae uetwork of delicate threada, the meabes of which 
cuntaia numerous elements resembling pua-cells. Wagner, 
however, differa from many other obaervers, Holding that 

* "Handbiith der Sppe. Piith. und Thurnpie," 1854, vol. i, p. 
392. Öee »bu ■' Burl. kl. Wiidic-nschrift," 18ÖQ, No. 2. 
t " Aruliiv. der Ueilkunde," 1800, vii, p. 481. 
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the uetwoi'k in both cases has iu origin in a pecnüar fibriri- 
ous degenemtion of the epitheliuni, and uot in the Separa- 
tion of a coagulable fluid from the blood. Rindfleiach* 
admits (hat thepatholögical procesa iu "pharyngeal eroup" 
is the same as that which takes place io " laryiigeal 
Croup," and thua givea iu hia adheaiou to the viewa main- 
tained in the preseot article; but in spite of theiranatomieai 
identity, he feela bound to oppuae any cliaicai fuaion of the 
two dieeaaee. 

It will be Seen from a consideration of the above facta that 
the palhological differentiation of the phenomena muat be 
abandoned. We hence come to 

(2.) The clinical diffe-rence. The siipposed differenceaare 

(a) The site of the disease; and (b) its raanifestations. 

(a) Diphtheria ia said to be an affection of the pbarynx 
occaaionally spreadiug to the laryux, whilst croup, it is 
asaerted, ia eaaentially a disease of the laryux or trachea. 
The fkct ia, that croup ig a disease which commonly com- 
mences in the pfaaryux,and only in about 10 or 12 per ceut. 
of citaes originatea in the larynx or trachea. Diättrence of 
site, moreover, iu couatitutional diseases doea not constitute 
a specific differeuce. Cancer ia alwaya Cancer, whether the 
pharynx alone, or the laryns alone, ia affected, or whether 
the two parts are altacked at the aame time or conaecutivety, 
and rbeumatisn) ia still rheumatiani, whether Jt atfecta the 
heart or the ankle, 

(A) Aa regards the manifestations of the disease: 

(1) Croup is Said to be a local disease, (2) tn be a sthenic 
iufiammation, in which (3) the lyniphalic glands are uot 
affected ; and (4) in which there is no albumiauria, nor ^5) 
paralysis; whilat 

(1) Diphtheria ia a couatitutional disease, (2) of «dy- 
naniic type, in which (3) the cervical glanda are inflamed, 
aud (,4) in which there is albuminuria and (5) paralysia. 

To discusa these briefly : 

(1.) It is true that in croup the general symptoma are not 
so severe as when the niembrane is thrown out ou au exten- 
aive porlion of the pharynx. Thia facC adraita of readyex- 
planation, ou the view that the septic Symptoms are in part 
aecondary to the local processes. For whilat the lymphatica 

• " t.ehrbiLeh der Pathologischen Gawebolehre," ThJrd Edition, 
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of the mucoua membrane of the soft pitlate, of the tonsüa, 
and (if the back of the phnrynx have very free commubica- 
tionfl (vith the iiiinierous glaiirJä beluw the angle oflhe jaw, 
the absorbent ve^iselg of the niueoiis inenibraae of the laryox 
nnd tmehea are ceuveyed oaly tn the solitary glaud just 
below thegreaterhoro ofthe hyoid bone,aiid thesnialt gland 
at the Bide of the trachea.* Tfaere is, therefbre, much lesa 
liability to general infei^tion when the local proceas haa eeized 
ooly Uli the tatter part. When the pritnary septic poisoDiDg 
ia powerful the cnnstitutiooal Symptoms are, however, aa 
marked in eo-called croup aa in diphtheria. 

(2.) Ca«ea of sthenic croup are very rarely met wilh, and 
the same reniark applir- '- J:-'--!--.:- n„ .i,~ „.i.„. 
haod, there are medical i 
be employed in diphthei 
tioDS based ou difii;rencc 
have uo weight. 

(3.) The cervical glao 



. to diphtheria. On the other 
en whü assert that bieeding can 
3, with success.t Heoce diatinc- 
of type iu the two diseasee can 



^ e not often affected iu croup, 

becaiise the imicoua membraiie of the laryüK baa no oom- 
munication with the superßcial cervical glauda; ou the 
other hand, as stated above, there is au elaborate connec- 
tion betweeu the pharynx and the lymphatic glaiida. 

[In Cancer of the pharyax, also, the cervical glands are 
alwaya enlarged, whilst in Cancer of the larynx the glauda 
are seldom at all affected.] 

(4.) In croup, albuminuria is oflen present. 

(5.) Paraiysia ia rare iu croup, becnuae nearly all the 
caees terminale fatally, but it is occaaionally raet with ia 
those that aurvive. 

I have entered iuto these details becauae details muBt 
alnaya have a certain amount of significance ; but it is more 
satiatactory to look at the question froin a broad aud philo- 
sopiiical poiut of view. Classifications are, after all, mere 
arbitrary arrangements by wbich knowledge may be placed 
iu an accessible form for Vurtber u?e. The olUest classifica- 
tions are purely eymptornatic. When anatomy eauie to be 
mastered, we bad an anatomical basis for Classification, and 
we are still obliged to make cousiderable useof thissystera; 
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, " Dur Sulilitndkopl' dus MvjiM^bKii," Tutiiogori, 1S7I, 

r Meditnl," S<<pl. Tlh, 18T8 Dr. Simorre re^iru 
»i<iii>f diphtheriii LrcHtcd by Ideeüing. All the patleiltl 
iiost of thom in twency-I'uur hiiurs. 
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but aa medicRl Hcieoce progresses, the diapoaition is to track 
disease to its origiD and seek out its hidden canaes. Hence 
vre see arising at the present day au etiological claasilicatioii. 
The cauee ot' disease, wheii it can be discuvered, is now 
regarded as the eeaeuce of its specific nature. The ordtDary 
inliamniatioii of mucous meuibrnnea ie atteoded with en- 
gorgement of the tissues and the furmatioD of pus ou the 
Burface; under the influence, however, of a certaiu poisoD- 
ous contagiiiin. the inflaramatioR, instead uf being atteoded 
with the formatimi of pus, leads to the exiidatiou of layera 
uf tyroph, which become adherent to the free aiirface of the 
niufous membraae. This disease is called "diphtheria," 
aud whelher the lymph is deposited ou the mucuus meni- 
bratie of the pharyux, or Jarynx, or trachea, or bronchial 
tiibee, or any other niucous membrane, or ou a wouuded 
suriaee, the disease is still "diphtheria." To suppose that 
there are two kinda of pellicular iDäaruiiiatiooa of the 
larynx, one in wbifh the cause is the diphtheritic poison, 
and the other in which the cauae is some other uudiscovered 
influence, is totally opposed to all prohabilities. 

Etiolofft/. — Thia has already beeu diacusaed iinder diph- 
theria. 

Sj/mptoms. — The disease develops iu three different ways. 
It may origiuate in the laryax. This is typical croup, aud 
probably doea oot occur iu luore than ten or twelve per 
Cent, uf caaes.* Most corantonly it conimencea iu the pha- 
rvDX and extends downwards, caustituting degeending eroup, 
Occasiunally, but very rarely, it comniences iu the brauchial 
tubes or trachea, and ascenda iuto the larynx. This ia 
aseendmg crovp. IT, aa is commonly the caae, ihe diaease 
corameDoea iu the pharynx, the practitioner will be con- 
Btautly OD the watch to nute the first iovaaiou of the larynx, 
but in typical croup or primary laryngeal diphtheria, it ia 
otherwise, and the aymptoma of croup have been conve- 
niently divided into ihree alages. 

The firsl etage ia often preceded by alight c^tarrh. So 
inaidlous is the Invasion of the diseaae that the aerioua char- 
act«r of tbe child'a illoeas is otlen quite unsuspecCed. The 
little patieot is noticed to be languid and feferish ; he is 

* Sen Sannä, op. cit. p. 
IITS. Gomfinre a]«o Simon, 
Prut." 
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thirety, and refiisea food, and at the same tiiue there ia 
elight hoarsenesa. wliicli the purse attributea to an ordiiiary 
cold, uutil her apprehensioiia are aroused by a freijueiit, 
Short, dry, shrill cough. The voice, which was at firat oiily 
a little harsh, very quickly lose« ita resouaut character and 
becomes a whisper, On examining the ehest, both the 
inapiratory aud expiratory souuds are fouod to be prolooged, 
and the uormal respiratijry miirmur ia loat in the laryrigeal 
Stridor whieh occura ia inspiraliou. The aupra-ciavicular 
Spaces are uaually somcwhat more depressed during Inspi- 
ration than in the condition of healih, aud ibe slight dilE- 
culty of breathing which ia preaent ia more marked duriog 
aleep. The pnlse now becomea cnnsiderably iooreased in 
frequency, and the febrile Symptoms generally more pro- 
noiiiiced. If a laryngoacopic examinatioo can be accora- 
plished, the mucous membraoe of the laryux is seen to be 
of a bright-red color, aud wben the diaease baa exiäted for 
a few hours, sume thio patchea of false membrane may he 
perceived on it. I have of'ten suceeeded iu seeing the talse 
membrane with the laryngoscope,* aud sti^ more nilen 
have been able to prove that caaea of aupposed croup were, 
in fact, examplea of catarrhal laryngitia. The usually 
pendant position of the epiglottia iii children, however, ofteu 
prevents a satiafactory exaraination even in those of tract- 
able diapoaition; and the timidity of early life is, in itself, 
often sufficient to render the eraplnyment of the laryiigo- 
ecope iraposKible. It ia most important, at thia stage of tbe 
disease, to malte a very careful examination of the sputa. 
Children, very often, do not expectorate at all, blit anything 
that ia broiight up must be put into a glaas vessel and gently 
shakeü with a little pure water, The mucua disaolves, and 
flocculi, or small shreds of false membraue, if present, be- 
eome visible. 

The second stage is cbaracterized by increasing dyapncea 
and by the attacka of siiffocation which suddeuly supervene 
from tirne to lime. When the attaek comea on the chÜd is 
generally found sittiug up in bed, with red and awolleo feee, 
with an anxioua, terrified look. The noatrila are rapidiy 



• Soe »iBo— Semeteder, "Die Lnrjngoscopie," 1863, p. 42. 
Türck, " Ktthlkopfkranlihmtan," p. 172 et seq. Münch, "Wie- 
ner Med. Wothenfchrifl," 1865, No. 10. Oottstein, ■■ Bari. klin. 
TVoubonschrift," 18(17, p. 329. 
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workiug, inapiration is hurried auij " croupy," and ia evi- 
deotly perfiirmed with the greateal difficuUy, all the auxil- 
iary muscie* of iu^piration belog caiied into play, Thu voice 
Ualmost inaudibJe, and there ia a coQstanthoaraeand stifled 
cough, wilhout exi>ectoration. The attack generally laata 
three or four minute^, and the patieat subsides into a heavy 
eleep, wbich ofteo continuea Tor ^everal hours. Somctinies 
uumiatakable piecea of membrane are throwa up with tbe 
cough, a pheiiomenon which ia ofteo moat important a» a 
meansof diagDüsis,asin raanychildrea sufftiriugfroni laryn- 
geal diphtheria there are no patches of exudatioii to be de- 
tt;cted on a ca^ual inspectinu of the faiices. It ia oaly od 
careful and perseveriiig esaminatioii with the laryogoscope 
in rases favorable for exaraination that the membrane, 
which ia the aource i>f all the trouble, caD sometimea be 
recognized adhering to, or perhaps lying louse, in the chink 
of the ginttij;, and obstructing the pnssage of air. Occa- 
stoaally the vomitiug which is induced by the couatant 
fite of conghiag, or by the administratiou of emetics, naay 
)ea(l tii tbe separatioa and ejection of large pieces of metn- 
brane, in which ca-?e the urgent Symptoms of dyspucea are 
often moat slrikingly relieved, The mode in which Separa- 
tion takes place ia exnctly the same in the larynx and 
trachea as in the pharyngeal region ; the process, however, 
is reudpred easier by the arrangement of the mucous mem- 
brane, which, in the trachea and in the lower parts of the 
larynx, is aeparated from the aubmucous tiasuea by a distinct 
basement membrane. But the improvemeut due to the 
expulgion of ihe concretiona ia generally only temporary; 
exudationa again collect, and the aymptoms return in greater 
intensity than before. Ät thia atage of the disease the pulse 
■ is very rapid, and generally irregulär. Tbe little patieat is 
exhausted and ia conataotly bathed in sweat. 

The ihird dnge oow eupervenea. As the disease advaoces 
the Buffocatiou becomes more ui^ent, and there ia no remU- 
lion between the atlach, tlie dyspnaa being conetant, though 
frarfully aggravat«d every few minutes. The Ups assuroe a 
livid üolor aud the naüs become blue, The sternum and 
the iutercostal Spaces are forcibly drawn inwardä duriug 
each efPjrt at inspiration, whilst the agony of impeoding 
Euffoeation is most distressing to witne^. The child throwa 
bis aruia witdly about, or clutches his throat to tear away, as 
it were, the uhstructiun, ur he thrusts hia fingers into hia 
moutb lu teite tbe uiTeuding aubstance. The syraptoma of 
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attack of dy-^pnc 



i^nt, tlie tmigue ihickly 
weaker. The- lilüe pa- 
ea or eooD suncuinbs to 

iiiietimes very difficult to 
severe form, f'rom croup. 
ipnsisible to differ- 



fevcr are intensified, the lliirst 
turred, and the pulsi 
tientdies in an 
gradually iocrea 

Diagnotd». — In children it 19 someti 
distinguish cotarrkallaryngUw,oi a sevi 
lade«! in the earl}* slages it \s olleD 
eDtiate the two affections. In Ihe yrning children, from the 
small size of the laryns, and the great tendency to reflcz 
irritation, slight irritatiüD of the laryox quickty gives riee 
to epasiu and produces stridiilniia bivathiiig, btryngüU 
üriduhsa, aa it ie technically callef]. When, hiiwever, the 
diseaee \s futly developcd, the two afTeclione are easily dis- 
tinguished, for wbili-t catarrhal taryngitis nearly always 
ends in recovery, in diphlheria the prospect of a fatal ter- 
mination ib soon appareiiL tirniip very nflen comnicnceB at 
night, but catarrhal laryngitis atmoet iuvariably conies od 
at that time ; heuce we have in the time at which the dis- 
ease firat nianifests il«elf a p^issible diagnostic eigii. It baa 
already been pointeit outthattbe laryngoscope cannotoftea 
be succesafuily UPcd in young childreD, but the espectora- 
tion must be esaniined in the way already described, and 
Jiilse membraiie, if'present, will always be detecled. 

Flirther, there is a pure neurosis, a ^pasniodic aclion of 
the adductors of the vocal cords, giving rise to lanjngiatnu» 
led "spuriouH Croup," "false 
," witb whjcb true croup ia 
sotnetimes confnunded, This diaease very frequeiitly comes 
whilst the niotber is suckliug or dandling the child. Carpo- 
pedalcoutractionsalsooccur in marked casesof laryngismus, 
but abuveall there ist/tea&Wufenifermü^iofiof all dyspncea 
betwecn the paroxysms; whilst in true croup, when fully 
eülabjished, slight dyspnosa is always present betwcen the 
attacks of sutTocation. Many fatal cases of laryiigismus, 
however, no doubt lose their qualitative nffis and appear in 
the Morlality Returus as simple "croup."* 

Pafhology. — The falfiemeinbranedoes not. differ essen tially 
from that described in couneclion with the pharyngeal fiirm 
of the disease. Tbe menibranous exudatioD is rnore Cre- 
quently fouud on the epiglottis aud the ary-epiglottic folda 

• Till- 



etridvlns, 
croup, 



whtcb haa been < 
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than on the Inwer portions of the larynx, but occasiimally 
it investa the wbole of the lining niembrane of the larynx, 
exteiKls throujrhout the ventridefl, and pnsses along ihe 
traehea to the einallest ramitications of the bronchi. It 
rarely happens that the lymph ig so abiiudaut as to coni- 
pletely occiude the larynx, and in mauy fatal cases only a 
very thin, transparent niembrane is Ibuud. The dyspnoea 
in Croup in primarily due to the inflaminatory tumefactiou 
and plastie exudation, which, hüwever, soou give rise to 
Bpasm of the adductore, The musclea are infiltrated with 
eerum, but there in no paralysia of ibe abductore, nor 
alrophy of their slructure. M. Callandreau-Du fresse* haa 
deacribed ihese chaiiges in detail. The muscles especially 
afTected are the thyro-aryienuid, which are found paie, 
friable, aud extreinely cedematouä. Uoder Lhe niicro^cupe 
the fibriU are seeu to be greatly »wollen, aud iuHltrated 
with fat-cells, while their slrire have diaappeared, and the 
nuclei of the sarcolemma have undergoue considerable in- 
crea,se iu nuinber. Similar changes are fouud only exeep- 
tionally in the extrinsic laryugeal muscles. The lyinpb is 
fnund more dosely adherent iu the supraglottic ihan in the 
eubglottic regio», and on removing it the raucous niem- 
brane is generally alniost uormal below the level of the 
vocal cords, but abnve that line it is ollen ewöllea aod 
inflameil, and eometimea ulcerated. It has already beeil 
Btated that lhe niembrane which i'orms In the trachea cac . 
be mufh more easily detaoiied than that which is found in 
the pharynx. There is nothing special aa regards the falae 
niembrane iu lhe trachea, which is generally more adherent 
in the upper than in the lower portion of the tube. 

Progmx'ui. — The prognosisis inost uni'avorable. Probably 
not more than 10 per cent. of the patienta recover under 
euitable treatment without Iracheutomy. In this country 
tracheotoniy is, comparatively, so little practiced in croup 
— iu Proportion to the number of cases — -that nearly all tlie 
remainder pruve Iktal. If, however the reniaining 90 per 
Cent, were tracheotomiKed, 66 per cent. niight recover, ac- 
cording to the m»st favorable statistic^ (see page 94), or, 
according to au average, based ou 4663 operated on in the 

• "Tli6=ede PHris," 1873, Nn. 87; wb hIw. nti inliTPsiine eusa 
TTOGntlv [iul,li.hi.d bv Dp. UuRici^kj-, '■ UuNlml. ZL-iiunj; 
derbuilkuuijc," UuLubur liL, ISTt. 
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Children's Hospitals of Paris, 23.91 per reut. Acceptinj 
the latler figures, out of 100 t-aaca of midoulited croup vä 
might expeut tbat ti8.49 would terminate fatally, and 31.51 
recover — 10 without tracheotomy and '21,51 {i.e., 23.91 per 
Cent.) aller ihe Operation. If the trachea were not opened 
in tlie proper proportion of cases the f'atality would oi'courae, 
be proportionateiy greater; whilst if the operatiou were 
performed earlier ihau is commonly the case, the mortaliiy 
would probabty beconsiderably les*. The faial termiüation 
may be expected in the first three or four days, certaiuly 
within the firat week, 

Treatment, Flret fstage. — The child gbonld he placed in a 
warm, weU-venliiatt<l rooui, au iee-bag sbould be applied 
to the neck, and ice couelanlly sucked. Spray inhalations 
oi" lactic acid (gr, xx ad 3j) »bouid be employed. The 
inhalations ähould be giveu at leaat every hour, and eon- 
tiuued for five minutes at a time. In the second »tage, or as 
soon as it is believed that falae membraue htta fornied, emetics 
muat be employed. Ä nuniber of instancea are recurded in 
whieb ebildreu bave beeu eaved fn)m imminent aspbyxia 
by the spoutaneous expukiou of false membrane, and tbis 
Datiiral mode of eure bas somelimes been bappily imitatpd 
by the administration of einetiee. Afcording to Valleix,* 
in tbirty-bne cases so treated, fifteen recovereH, (vhil.=t nf 
twenty-two in whicb ihis class of remediea waa negleuted, 
only one eure resulted. Trouaaeau concurs witb the State- 
ments of Vnlleix. In inauy t-ates, however, ihe relief ia 
merely temporary, tbe membraneaquickly re-forming in the 
larynx, and the dangerous symploiua returning with in- 
creased severiiy, Moreover, the praetice is not allogether 
UDattended by danger, for ihe trauhesl membnine may be 
forced np by the act of voiuiting in such a way as toeutircly 
obstruct the pasaage of air. This ri^k musC be iucurrüd, 
though valuable titue sbould never be wasted on the uae uf 
emetiea, when the only alternatiTe is ihe performanue iif 
tracbeotomy. Tickling the fauces will oei^abionally bei auf- 
ficient to excite the desired action, but as a rule ii ia neoes- 
sary to resort to drugs. Cardiacdepi-essioii is eo conimun au 
accompauitneut of diphtberia tli:it it U iinwise to empluy 
any emetic by which it ia likely to be iucreased. Tartar 
emetic must, therefore, be espeoially avoided. Strange as 
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it raay ee^m, this drug bas in limea paat been very wideiy 
employei! in diphtheria, Trousseau,* iudeed, atruogly cöd- 
deiuDed its u^e, teriuing it the mast daugerous ul all emetics. 
But Bouühot,! as late as 1859, published three casea ia 
which he atlributed a successfui issue to tlie energetio 
eraployment of tartar emetic. Hia esample shüuid not be 
foUowed, especially as we have at our coramaüd emetics 
which are not lesa certain iu ibeir action tban antimony. 
Shutild the practitioner distruat tbe efEcacy of ipecacuaaha, 
it is qtiite open to hiin to ndd frora filYeeu to tweaty grains 
of sulphate üf ziuc. Ifthe adDiiniatratiun of theae ageota 
is DOl quickly followed by vomitiiig aiid the expulsion of 
the membrane it ia uaeleaa to repeat them, aud eveo wbere 
the breathing has ooce been teoiporarily relieved by their 
use, it ia very questionable whether they should be again 
employed. In no caae should the phyaiciaa place too much 
reliance upon them. 

When it is judged that there ia falae membraDe loose in 
the laryux, the renioval of the membraue by direct mecbau- 
ical tneans ahould be attenipted. The beat instrument uaed 
für thia purpoae ia a bniah attached to a piece of soft alu- < 
minium wire. Inatead of the common laryngeal brush I use ' 
one made of squirrel's tail. The hai.r» cover the fddes of the 
laryngeal portion of the brunh, and are directed upwarda. 
As the laryngoscope cannot genei-ally be used, the brush, 
etiided by the fnrefiuger of the lefl band, should be carried 
down iiito the interior of the larynx. The windpipe can 
generally be freed from exudatiou by to-and-fro movementa 
combiiied witb a certaiu amonnt of rotatioo. I have several 
times employed thia bruah with marked advantage. Even 
if tbe prautitioner is succesi^fnl, however, in detaching por- 
tiona of membrane, freah esndation ofteu recura. 

I must heie briefly refer to the aubjectof catheterism and 
" tubage" of the laryns. Catheteriam was firat recommended 
by Loiseau,! as a meana of reraoving falae membrane and 
introducing remediea iuLo the windpipe. I have ooly to aay 
that the false membrane can be ronch more eaaily removed 
with a proper croup-brnah, and that solotions or powders can 
be more readily applied with a common laryngeal brush or 
insufflator. " Tubage," introduced by BöUi;liut,§ consists io 



ä Ibid. Sopt. 1858. 
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the inlroduction of a amall tube, from three-quarters of a 
in(^h to au luch in kngCh, aiid leaving it in the lan 
causes sn much Jrritatioii that it caunot be retained and il 
u§e bas been quite given up. 

It isal Ihn dane of the seeonil sta^e of crovp, leken inkai 
tiotis and emetiex kave /ail&l, thal Iraokeolomy ig aalled for. ' 
Marked rei-esaion of the sternum and chest-walls is the 
indicatiitti for ita Performance. The credit of having beeu 
the fSrettoeätablighthis Operation onasecure basiaasa juati- 
fiable part ot the treatraent of Croup is due to Bretonneau,* 
who published bis first enccesaful case in Jiily, 1825. Ten 
years later Trousseaiit reported that he had performed the 
Operation tbirty-six times with nine recoseries. From thia 
time the position of the Operation waa aeoured, and it haa 
sincebeen performed many tbousand times in France alone. 
Before bis death, Trousseau J pubüshed a aeriea 466 of casea 
in which the Operation had been performed in the Cbildren'a.H 
Hospital in Paris, tietween tbe years 1849 and 1858, 
these, in apite of unfavorable surroiindinga, 126, or n 
than 1 in 4, recovered. Later statiatics have given ettlfi 
more favorable results. In 1863, Fischer and Bricbeteaug 
collected all the facta within their knowledge at the HApital 
des Enfants Malades, the Höpilal Sainte Eug6nie, and in the 
city and the provinces, and- the general results ffcre aa 
fül Iows : Ät tbe Hüpital des Enfants Malades tbe Operation 
had been perforraea in 1011 cases, and the proportion of 
recoveries waa 1 in 4; at the Höpital Sainte Eugfenie the 
Proportion was 1 in 6 ; while the iacla collected from other 
Bources, though confessedly incomplete, showed in Parb ] 
eure to 2.6 cases, and 1 to 3.6 in the provincea. AccordiiU 
to M. ßannfe, however, who haa published the moat extenaifl 
eatistica from tbe Paris bospitals, diiring recent yeara th^ 
Proportion of recoveries after tracbeotomy has been !e«; 
iavorable, especiaily at the HApital Sainte Eug(inie,|| aa will 
be Seen from the appended tables : 

• BretonneHU, " Mem..ir8 " (Now fiyd. Bai.), p. G9. 
f TroiisseHii, Ibid. p. 248. 
J Trou«ecau, ■' Eapport ä l'Acnd. de Med.," " Bull de l'Acwd. i 
Med.," vol. xiiv, p. 112. 
ä " Nouveuu UictionriMire do Medei'ine et i 
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L ttii9 bo«pitHl fur the üret nine montbB ot 1871 
infavoriible, the pro]>ortiun of eure« belüg oul; I~ ' 
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HOPITAL SATNTE EUGENIE. 



Years. 


Dis- 


Operations 


lor Croup. 




Proportion of 








chartft'd 
Cured. 


Dead. 


üneured. 


Total. 


Cures. 


1854, . . 


2 


7 





9 


1 in 4 50 


1855, . . 


4 


9 





13 


1 *« 8.25 


1856, . . 


5 


19 





24 


1 »» 4.80 


1857, . . 


5 


24 


1 


80 


1 ** 6.0 


1858, . . 


?3 


95 


4 


122 


1 «« 5.29 


1859, . . 


17 


88 


4 


109 


1 "6 41 


1860, . . 


7 


81 


2 


40 


1 «« 5.71 


1861, . . 


16 


45 


8 


64 


1 " 4.0 


1862, . . 


23 


67 


7 


97 


1 " 4.21 


1868, . . 


85 


68 


8 


106 


1 '' 8.02 


1864, . . 


26 


85 


4 


115 


1 ** 4.42 


1865, . . 


44 


87 


6 


187 


1 »« 811 


1866, . . 


86 


76 


8 


115 


1 *♦ 8 19 


1867, . . 


29 


63 


4 


96 


1 ♦♦ 8.31 


1868, . . 


31 


101 


8 


185 


1 *» 4.35 


1869, . . 


81 


70 


2 


103 


1 " 3.85 


1870, . . 


42 


8ö 


4 


131 


1 '* 3.11 


1871, . . 


12 


78 


8 


93 


1 «' 7.75 


1872, . . 


89 


188 


10 


187 


1 «' 4.79 


1873, . . 


82 


170 


11 ' 


213 


1 *♦ 6.65 


1874, . . 


28 


132 


7 1 


162 


1 " 7.04 


1876, . . 


27 


175 


9 ' 


211 


1 " 6.48 


609 


1713 


90 


2312 


1 in 4.54 



8.81. This steady increase in Ihe mortality after tracheotomy is 
attributed by M. Moizard (Thfese de Paris, *1876, No. 493), partly 
to the progressive extensi<>n of the Operation to more and more 
bopeless cases, and partly to the more nialignant eharacter of the 
disease in Paris during reccnt years. 
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HOPITAL DES ENFANT8 MALADES. 







Operations 


for Croup. 




Proportion of 




— 






^^ 


Yeare. 


Dis- 








Cures. 




charued 


Dead. 


Left 


Total. 






Cured. 




ü neu red. 






1851, . . 


14 


17 





31 


1 in 2.21 


1852, . . 


18 


43 





61 


1 *' 3 38 


1853, . . 


9 


52 


. 


61 


1 ** 6.77 


1854, . . 


14 


29 





43 


1 •* 3.07 


1855, . . 


12 


34 





46 


1 " 3.83 


1856, . . 


16 


3.^ 


3 


62 


1 ** 3.25 


1857, . . 


16 


54 





70 


1 »' 4.37 


1858, . . 


34 


73 


2 


109 


1 " 3.20 


1859, . . 


41 


115 


4 


160 


1 " 3.90 


1860, . . 


24 


101 


3 


128 


1 »' 6.30 


1861, . . 


29 


72 


1 


102 


1 '* 3 49 


1862, . . 


27 


112 


6 


145 


1 »' 5 37 


1863, . . 


46 


86 


10 


142 


1 ♦• 3.08 


1864, . . 


40 


105 


8 


153 


1 " 38i 


1865, . . 


40 


86 


4 


130 


1 »< 3.-.'5 


1866, . . 


27 


71 


3 


101 


1 " 8.74 


1867, . . 


15 


67 


4 


76 


1 " 6.06 


1868, . . 


26 


36 





P2 


1 " 2.38 


1869, . . 


12 


54 





66 


1 " 6.50 


1870, . . 


21 


43 





64 


1 •* 3.04 


1871, . . 


16 


27 





43 


1 '« 2.67 


1872, . . 


30 


71 


9 


110 


1 *' 3 66 


1873, . . 


26 


79 


2 


107 


1 ** 4.11 


1874, . . 


23 


81 


4 


108 


1 »» 4.69 


1875, . . 


38 
614 


130 


13 


181 


1 *' 4.76 


1661 


76 


1351 


1 in 3.82 



At the Hospital for Sick Children, in the twelve yeare, 
1864 to 1876, sixty cases of croup and diphtheria were 
operated on. Of these, thirteen, or 21.6 per cent., were suc- 
cessful. Aecording to Krönlein's* recent statistics at the 
Hospital in Berlin, the perceutage of eures after the Opera- 
tion was SO.f This was the result of 567 Operations, per- 
formed between January Ist, 1870, and July 30th, 1876, in 



* *' Langcnbeck Archiv.,-' Bd xxi, hft. ii. 

t See also Hüter, " Laryng.)t(>mi(» und Tracheotomie," Pitha- 
Billroth's Chirurgie, vol. iii, pari i, Nro. 6, p. 26 et seq. 
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Professor LaDgeubeck'a clinic. By aelecting the best indi- 
vidual Beries of statiatics, for the moaC part from private 
practice, Dr. ßolia Cohen* has brought together 166 caaea 
of tracheotomy iu croup, with 110 recoveries. 

CoDsideriDg tbe enarmous mortality of laryogenl iliph- 
theria, even üie most unfavorable ßgures prove that in RUch 
cases tracbeotomy is not oiily juatifiable, bnt that it is a 
positive duty. The chief questioas to be conaidered in oon- 
nectioD with tbe operalinn are what are the indications and 
whftt is tbe best period for ils Performance ? 

Tbe casea moBt favorable for the Operation are those in 
wbich the Symptome of general infecliou are alighl or abseilt 
and the strength of the patient is uuinipaired. It ia where 
the patient has stil! some vigor; where the pulse is strong 
and regulär, the power?" of assimilatiim good, and the 
asphyxia, thnugh very marked, ia not yet too advanced. 
that tracheotomy becimieB most imperative. In such casefl 
tbere can be no doubt that the Operation has saved.aod 
doubtlesa will still save, many thousands of lives. It is now 
generally admitted ibat traeheotoiny should be performed 
without delay, as soon as it has become clear that it ia im- 
posaible to relieve tbe aapbyxia by oiber meaus. It is clear 
that an carly iuaertion of the canula gives the patient a 
much better chance of recovery than when there is a long 
delay; and it ia üwing to the disregard of this fact that 
tracheotomy in diphtheria has, in some quartcj'S, acquired 
auch an evi! repute. For the description of the Operation 
and the precautions which mnst be taken in perlorming it, 
J mnat refer the reader to the testbooks on aurgery, but I 
would here call attention to ihe extreme importance of 
endeavoring, immediately after the Operation, to draw out 
any loiiae false raembrane, either with the croufi-brush or 
au aspirator accurately applied to the moutb of the canula. 
Tbe after-ti-eatnieut is very important, and tbe patient 
requires most assiduoua attention for'aoroe daya, The tem- 
peralure aud due moiature of the room nmst be carefully 
maiutained ; the tube must be constantly watched and freed 
from secretions or pieces of ejecled membrane, and the 
wound must receive daily attention. At the same time the 
n of food and atimuiauts must be the subject 
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of the jireateat care aiid regularily, and antiseptie apraya 
ehould be admirisiered through the caoula, The chief 
daogers to be feared in the after-treatment of traeheotomy 
are extension of the exudation into the bronehi, octilusion 
of the tube, and fuilure in the innervalion of ihe limgs. The 
effects of extensioM of the membrane may, iu sonie casea, be 
avevted by removini; the tube and extractiog fragmeiUa of 
lymph froru the trachea with forceps or wiih the croiip-bruah. 
Limg atrips of exudation and, in rare cases, ainiost entire 
caats of the windpipe have been removed in this way. 
Occlusion of the fube is on!y to be preveiited by placing the 
patient uuder the charge of a irustworthy attendant, who 
will not faii, in easea of ernergency, to remuve the cauula 
and free the passage. 

In Ihe Ihird staife, traeheotomy remains the only hope of 
saviiig the patient's iife. It ihe Operation hae, untbrluimtely, 
not been performed in the secoud atage, the chauce of suo- 
cess ia very much diniioished. The Operation is not contm- 
indicated, however, even wheii tbeapncea ia extreme and the 
palient ia apparently on the poinl of suffocation, provided 
only that ihe heart's power is atili good. lu some cases the 
patient has been aaved by it when literally at the last gasp. 
Such instances, however, are quite exceptional. Sonie 
authorities liave niaintained tbat even in quite hopeleaä 
casea, where the patient ia dying from dyspncea. traeheotomy 
ahould be performed with the view of promoting the euthan- 
asia. It is trne that death from syncope ur gradual exhaua- 
tion ia much less painfui than death from apnoea, and it 
may be advisable to aecure thie auhslitution by a aurgicai 
Operation. Biit it ia not in these case;* that tracheotiimj' 
find» ita really valuable application. Further, when it is 
found, on auacultation, that air eiiters oue luug and does 
not penetrate the iilher, it is clear tbat the tiilse raenibraoe 
has extended down oue bronchua, and traeheotomy is then 
much less likely to be of any uae. In the same way, if ex- 
tensive pneumonia has superveued, the Operation is liliely 
to be of little benefit. Where the palieut is already dying 
of cardiac failure or exbaustiun, it is, of course, in vaiu to 
attempt to save Iife by the surgical Operation. 
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CHARTER X. 



In Bome epidei 
with Dasal caturr 
ihe epidemics wil 
as tlie ordinary ci 
however, has den 



?e of diphiheria ihe disease commences 
and ihis pheDomenon waa so coranion in 
'8sed hy Bretonneau, thac he regarded ic 
rse (if tlie diseaae. Furtlier experienee, 
istrated l.hat calarrh of ihe uose ia far 
^ at one time siippoaed, and ihat true nafal 
diphtheria is generaliy due to the extenaion of the plastic 
indaminatinn from the pharynx. The disease coiniuouly 
first shuws its presence W an unhealthy bronn ichoroutt 
diacliarge, which causes abrasion, and even ulcaration, of 
ihe^kin in the neighborhood of the nostrila. Sooii after- 
warda the part.s are covered with false menibrane which a 
be Seen exteuding throngh the noee. At other times the j 
false Tuembraues do not reach the externa! orifice, but, on j 
using the speculiim, a few scaliered deposits of lymph can 
be perceived od the niiicuiis raembrane of the septum or the I 
turbinated bones. The false mernbraDe, huwever, is gen- 
eraily most abundant at ihe posterior nasal oriäi'ea. 

In this form of diphtheria it is especia]ly neeessary to 
eodeavor to prevent ihe producta of ihe disease froin accu- 
mulatiiig an« pntrefying in the nasal cavilies, for esperi- 
ence has shown that, under auch ci reu mala ncea, tbey are 
estremely liahle t» be absorbed and to lead to secondary 
seplic poisoniug. It is all-important. therefore, to keep tbe 
paseages aa clear aa poaaible, by the use of astringent or 
solvent licjuids. With thia object, weak Eolutions of alum, 
tannin, carbolic acid, pernianganate uf potash, or lactic acid, 
Bhuuld be repeatedly ayringed over the aifected parts. If 
epiatasis occura, as it frequently does in nasal diphtheria, 
an astringent snufTor lotion 18 iisually suSicieDt to arreet it. 
I'lugging ihe nares, sbould, if possible, be avoided. 
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CHAPTER XL 



SECONDARY DIPHTHERIA. 



When diphtheria attacks persons already sufFering from 
sonie other disease the new complaint ie called "secondary 
diphtheria." Theetiological influence of small-pox, measles, 
and whoopiug cough was firstnoticed by Home,* and further 
observations have since been made by Peter, 8ann4, Rauch- 
fuss, West, and otliers. The followlng table, abridged from 
Sann^.t shows the diseases whieh furnish the greatest n um- 
her ofcases, but, as Sann4 has pointed out, measles is a 
much more common disease than scarlatina, and in a given 
number of cases of each of these diseases, scarlet fever fur- 
nishes by far the larger number: 



Disease. 

Mea«les, 

Scarlatina, 

W hoopi ne:-coiigh , 

Typhoid Fever, . 

Small-pox, 

Nettlo-rHsh, 

Broncliitis, 

Pneumonia, 

Pleiirisy, . 

Tuberculosis, 

Various cachexise (scrofula, chronic diarrhoea, etc.) 



Cases. 

137 

96 

20 

8 

2 

2 

4 

4 

4 

19 

84 

229 



Secondary diphtheriaj is a characteristic phenomenon of 
scarlatina maligna. In tliese cases the common inflamma- 
tory pharyngeal lesion is more tardy in its appearance, an<l 
the patieut often seems at first to be suffering from a mild 
attack of the malady. The disease generally attacks the 



* Op. cit. t L^c. cit. p. 353. 

J See Fuchs, "Historische Untersuchunt^en über Anijina Ma- 
ligna und ihr Verhältniss zu Scharlach und Croup." Würzburg, 
1828. 
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pharynx aboiit the ninth duy, when Ihe eruption haB disap- 
peared and the feveriah Symptoms have abated, and in a 
few hours BWelüng takea place in the glanda at the angle of 
the jaw. The tonsils and taucea are covered with diph- 
thentic exudatinu, a fetid sanioua discharge proceeds from 
the nares, and the breath becomea taintod.with a foul odor. 
The pharynx is nearly alwaya the aeat ofthe false mem- 
hrane, and when the plastic exudatinn attacks the larytix, 
it is almest invariahly by esteuaion^Qot aa a primary phe- 
Domenoo. Out of 903 caaea of acarlatina in the St. Peters- 
burg Children's Hospital,* there were nineteen casea of 
pharyngeal diphtheria, aod two in which the diaease at- 
tacked the laryngo-tracheal membrane. The extension of 
the morbid proceaa to the laryns haa beeu noticed to oceur 
more frequeutly in aome epidemica than in others- Guppf 
deecribed an oulbreak in Wiirtemberg in. which, in the 
greater number of caaea, cronpy Symptoms appeared frora 
the tbird to the fourth day oFthe illnesa ; and in some cases 
death took place before the exanthera appeared. As in 
primary diphtheria, on aeparation of the lymph, uiceration 
of the mucoua membrane ia often found. A characteristic 
Bpecimeu of ulceratiim (No. 36, Seriea W.) is contained in 
tbe Musenai of St. Thomaa's Huapital. The larynx, which 
waa taken from an adult patient who died of acarlatina, haa 
a very thin layer of lymph covering the entire mucoua 
membrane, and tbe right arytenoid cartilage ia laid bareby 
a large ulcer. Gangrene not uufrecjuently attacks the 
pharynx, larynx, and ceaophagus, the pul.w beeomes weak, 
the Burface of the body ia blancbed and ci>ld, collapse auper- 
venes, and the patient dies in a atate of coma.t In aome 
cases large veasela are opened by the ulcerative proceas, and 
death occnra from btemorrhage. A somewhat rare compli- 
cation of the scarlatlnal diphtheria requirea aome mention, 
i. e., "scarlatinal buboea." The glands of the neck becorae 
Buddenly inflamed about the tenth or twelfth day, and in 
five or six days a large abscess is formed. 

In memtes, lalae membranes may become developed after 
the subsidence of the geueral pyrexia, and occasionally even 

• RHUehfuaa, op. cit. p. 154. 
+ BüIiIb, up. cit. p. 243. 

i 8<?B Gruvea, " Clinical Loctures on the Practica of Medi- 
cino," Lect. xxÜ, Dublin, 1848. 
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gangrene nf some pnrtions of the pharyngeal tissues may 
occur,* Out ot' 1176 cases ireciirring iu ihe St. Peterehiirg 
Children'e Hospilai.f there were eleven cases of pharyngeal 
diphtheria, nitie <'apes of pharyngo-laryngeal diphtheria, 
and tbirtfen in whith the laryngo-traeheal inenibrane was 
the seat of plastic iiiflainmatidn. Laryngpal diphtheria, or 
Croup, is, hnwever, niuch more cumniou than pharyngeal 
diphtheria. "This variety of croup," obaerves Dr. AVeat, 
"seldom begins uiitil the eruptiou of ineasles is on the de- 
cliue or the process iif dwquatnatiiin haa cooimenced. Its 
occurrent'e is mnst frequent froro the third to the sisth day 
frfini the appearance of the eruption, hin it oftener occuraat 
a laier than at an earlier perii«!.''! The proguoaia ia more 
unfavorable than in itcarlalinal diphtheria, eighty per cent. 
of the caaea terminating falally, 

Secnndary diphtheria is not uncommon in typhoid fever, 
but i'roni the unconscioiia condition of the palient, it ia very 
often overlooked during life and oniy diauovered at the 
post-niortem examiaation. Though it niost frequenlly coni- 
nieuces in the larynx and is üfteu cnnfined to that part, the 
diminished anpply of air eauHes little incouvenience, owing 
to the medulla having, tu a great extetit, lost its senaibility 
tu inipresaioDB. The obstruction lo reHpiration is also less 
marked. from the fact of the dieeaae, in must cases, attack- 
ing adults. Diphtheria rareiy «(.■curs before the end of the 
second week. The prognosis is moat unfavorable, the uii- 
cDDEciouH condition of the patient preventlng the uee of 
anliaeptic Inhalations or lucal applicatlone. 

In smaW-poj;, diphtheria is seldom met wlth in thiscountry, 
Rühle,§ however, who witnessed a hart epidemicof sraall-pox 
in Greifswald, in 1856-57, and who niade no lesa than fifty- 
four post-mortem examinations, obaerves : "Although I 
have Seen, here and there, pustulelike elevatious, I never- 
theleaa coDsider the essentiai peeuliarity of the laryngeal 
affection to be a croupous or diphlheritic inflamniatii>n." 
Thia author adds that, as " out of the fitly-fonr caaea there 
was not a eingle inslance in whieh the larynx and windpipe 

• Src Bnrthtz nnd ili!1i«t, " Truilä des MhIikIli'S des EnfHOt«," 
Farii', 1863. 
+ RiiuchriiM, loc. eil. p. 153. 

j " Di9fHS.B uf IiilHiiuy und Childlmnd," SIslli edUion, p. 488. 
\ " Diu Kehlkoiifkrunkheitcn," Burlin, IStil, p. I^IT. 
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were in a uormal State, he cannot but attribute a certaia 
proportiou of the mortality to the laryngeal affection." 
Pathological examples of the diphtheritic complications 
of small-pox are to be found in the museums of St. Thoraas's 
and St. Bartholomew*s Hospitals, and in other collectious. 

In the nineteen cases of tuhermdosia colleeted by Sann^ 
(see page 98), every patient attacked died. 

In the various acute and chronic affections in which diph- 
theria occurs, the treatmeut, both local and general, must 
be the same as in the primary disease. 
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